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O101M02 

Taxonomy  01 01 

Click  beetles  (Coleoptera:  Elateridae)  of  Maharashtra:  A  case  study  for  Indian  Elateridae 


dia,  2B.N.  Bandodkar  College  of  Science,  Im 


part  of  the  state  is  semi  arid  while  eastern  part  has  dry  deciduous  fo 
as  recorded  in  literature,  52  species  under  26  genera  were  reportec 
were  collected  from  different  regions  of  the  state.  The  specimens  ' 
the  terrarium  as  far  as  possible.  They  were  fed  with  different  type 
respect  to  the  morphometry  was  carried  out.  The  dead  specimei 


north  Western  Ghats  and  Konkan.  Central 
Out  of  the  475  species  of  Elaterida  of  India, 
i  different  parts  of  Maharashtra.  Specimens 
brought  to  the  laboratory  and  kept  alive  in 
food.  A  preliminary  study  of  the  jump  with 
3re  preserved  in  70%  alcohol.  They  were 
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Taxonomy  0104 


Why  was  the  genus  Amblyopone  split  from  the  genus  Stigmatomma?  (Hymenoptera:  Formicidae)  - 
Mandibular  evolution  in  Dracula  ants  told  from  males  - 


Masashi  Yoshimura 

California  Academy  of  Sciences,  U.  S.A. 


Ants  have  a  distinct  sexual  dimorphism.  The  morphological  characters  observed  in  male  ants  could  provide  useful 
hints  to  determine  homologies  among  strongly  specialized  characters  in  worker  ants.  The  workers  of  Amblyopone 
and  Stigmatomma  in  the  subfamily  Amblyoponinae,  which  are  known  as  “Dracula  ants,”  have  a  specialized  elongate 
mandible  with  serriform.  On  the  other  hand,  the  male  mandibles  in  both  genera  are  small  and  simple.  A  comparative 
study  of  the  mandibles  among  males  and  workers,  and  the  two  genera  was  carried  out  to  better  distinguish 
Amblyopone  and  Stigmatomma.  The  results  of  this  study  revealed  that  the  number  of  mandibular  teeth  in  males  is 
different  between  Amblyopone  and  Stigmatomma,  and  that  the  difference  in  mandibular  characters  reflects  the 
different  scenarios  for  the  evolution  of  the  worker  mandible  in  each  genus.  The  difference  in  the  two  scenarios  is 
associated  with  the  original  open-close  position  before  the  mandibles  evolved  to  be  longer.  Furthermore, 
Stigmatomma  shares  the  same  mandible  characters  with  the  other  members  of  the  XMAS  clade  (Xymmer  + 
Mystrium  +  Adetomyrma  +  Stigmatomma),  which  is  strongly  supported  by  a  recent  molecular  phylogenetic  study 
(Brady  et  al.  2006),  while  Amblyopone  does  not.  These  results  provide  robust  evidence  that  the  genus  Amblyopone 
resides  outside  of  the  XMAS  clade. 


Keywords'.phylogeny,  Male-based  revision,  Malagasy  region,  morphology,  Amblyoponinae,  Amblyoponini,  Adetomyrma 
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Taxonomy  0104 

Morphometric  and  landmark  based  variations  of  Apis  mellifera  L.  wings  in  the  forest  vegetation 

zone  of  Nigeria 

Akeem  Abolade  Overinde1,  Micheal  Chidozie  Dike2,  Olalekan  Banwo3,  Lucius  Joseph  Bamaiyi4,  Rabiu  Saliu  Adamu5 
1  university  of  abuja,  Nigeria,  2Ahmadu  Bello  University,  Nigeria,  3Ahmadu  Bello  University,  Nigeria,  4Ahmadu  Bello  University, 
Nigeria,  5Ahmadu  Bello  University,  Nigeria 


212words  There  are  several  different  methods  of  classifying  insect.  The  technique  of  using  wing  landmarks  and 
morphometric  features  to  discriminate  insect  population  into  species  and  specify  the  variations  in  the  varieties  within 
the  intra  specific  group  was  used  to  classify  Apis  mellifera  kept  in  beekeeping  practice  in  the  forest  vegetation  zone 
of  Nigeria  into  morphoclusters.  The  multivariate  morphometric  data  obtained  was  analysed  with  parametric  statistic 
tools  of  mean,  standard  deviation  and  standard  error.  The  distribution  and  relation  between  them  were  subjected  to 
two  step  cluster  analysis.  Morphoclusters  means  were  presented  in  centroids  and  also  the  simultaneous  confidence 
intervals  (95%)  of  means  values  of  wing  morphometric  and  landmarks  were  expressed.  Varieties  of  Apis  mellifera 
found  in  this  study  formed  four  distinct  morphoclusters  based  on  wing  landmarks  and  morphometric.  Osun  State 
recorded  morphoclusters  1  and  2  while  Ebonyi  and  Oyo  States  had  morphoclusters  3  and  4  respectively.  20 
landmarks  that  occurred  on  the  forewing  of  morphoclusters  1,  3  and  4  were  the  same  while  the  record  of  19 
landmarks  observed  in  honeybees  of  morphoclusters  2  was  different  from  the  existing  records.  Based  on  our 
findings  in  this  study  it  is  reliable  to  use  the  variations  on  the  wing  landmarks  and  morphometric  of  honeybee 
workers  to  group  Apis  mellifera  in  Nigeria  into  varieties  of  existing  species. 


Keywords'. Apis  mellifera,  Wing  landmarks,  Morphometric  features,  Cluster  analysis. 
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Tick  eedysteroidogenesis  -  Identification  of  eedysteroid  synthetic  tissues  from  a  soft  tick 

Mari  Horiqane  Qqihara1.  Juri  Hikiba2,  Yutaka  Suzuki3,  DeMar  Taylor4,  Hiroshi  Kataoka5 

1  University  of  Tokyo,  Japan,  2 University  of  Tokyo,  Japan,  3 University  of  Tokyo,  Japan,  4 University  of  Tsukuba,  Japan, 
5University  of  Tokyo,  Japan 


As  in  other  arthropods,  blood  feeding  ticks  require  eedysteroids  for  development  and  egg  production.  During  the 
nymphal  stages,  blood  feeding  (engorgement)  is  a  trigger  for  eedysteroidogenesis.  On  the  other  hand,  females 
require  both  blood  feeding  and  mating  to  release  eedysteroids.  This  indicates  that  female  tick  eedysteroidogenesis 
is  regulated  by  nutrition  and  mating.  Although  studies  on  tick  eedysteroidogenesis  have  been  carried  out  in  the  past, 
there  is  little  definitive  information  on  eedysteroidogenesis  in  ticks,  the  synthetic  organs  and  enzymes  have  not  been 
identified.  Therefore,  the  objective  of  this  study  was  to  identify  tick  ecdysteroidogenic  enzymes  and  synthetic  tissues 
using  the  soft  tick  Ornithodoros  moubata.  Cloning  of  ecdysteroidogenic  enzymes  were  performed  with  next 
generation  sequencing  and  the  results  revealed  two  ecdysteroidogenic  enzymes:  Spook  (OmSpo,  CYP307A1)  and 
Shade  (OmShd,  CYP314A1).  Spook  functions  in  the  eedysone  synthetic  tissues  and  Shade  converts  eedysone  into 
active  form  20-hydroxyecdysone  (20E).  OmSpo  expression  was  observed  in  the  ovary  and  cuticle  of  fed  females. 
Interestingly,  5th  instar  nymphs  that  molt  into  females  also  showed  OmSpo  expression  in  the  disc  of  the  ovary. 
These  results  indicate  the  ovary  and  gonadal  disc  are  the  ecdysteroidogenic  tissues  of  both  immature  and  mature 
ticks.  OmShd  expression  was  strongly  observed  in  the  ovary,  midgut  and  malpigulan  tubes,  but  not  in  the  fat  body. 
Therefore,  ticks  appear  to  have  the  similar  ecdysteroidogenic  pathway  as  insects  and  crustaceans,  but  the  synthetic 
tissues  appear  to  have  a  unique  evolution. 


Keywords.  Soft  tick,  Eedysteroidogenesis,  Reproduction,  Halloween  genes 
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Host  plant  manipulation  by  a  gall-inducing  insect:  Regrowth  response  affects  on  herbivores 

abundance 

Ananto  Trivoqo1,  Hironori  Yasuda2 

1  United  Grad,  of  Agricultural  Science  Iwate  Univ.,  Japan,  2Faculty  of  Agriculture,  Yamagata  University,  Japan 

Insect  herbivores  manipulate  physiology,  phenology  and  nutrition  of  host  plants,  thus  may  effect  on  abundance  and 
performance  of  other  herbivores.  We  investigated  regrowth  effects  by  a  chestnut  gall  wasp  Dryocosmus  kuriphilus, 
and  its  effect  on  other  herbivore.  A  pair  of  1-year  old  galled  and  ungalled  shoots  was  randomly  selected.  Physical 
and  nutritional  changes  in  the  host  plant  in  terms  of  leaf  thickness  and  toughness,  and  nutrition  content  were 
measured.  Gall  initiation  stimulated  the  formation  of  new  leaves  and  accelerated  maturation  leaves  during  May  to 
August.  Leaves  emerged  from  galled  shoots  were  tougher  and  thicker,  and  also  had  higher  nitrogen  but  low  water 
content.  Colonization  by  the  aphid  Myzocallis  kuricola  was  significantly  higher  on  leaves  emerged  from  galled 
shoots.  Gall  initiation  positively  affected  the  abundance  of  aphids  by  enhancing  the  availability  of  food  resources  as 
a  result  of  the  regrowth  responses  in  the  chestnut. 


Keywords'.host-plant  manipulation,  regrowth  response,  gall-inducing  insects,  herbivores,  Dryocosmus  kuriphilus,  Myzocallis  kuricola 
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Movement  of  parasitized  aphids  favour  inbreeding  avoidance  of  adult  parasitoids 

Delphine  Bourdais1 ,  Thierry  Hance2 

1Universite  catholique  de  Louvain,  Belgium,  2Universite  catholique  de  Louvain,  Belgium 


In  insect,  mating  strategies  depend  notably  on  the  spatial  and  temporal  emergence  pattern  of  adults.  In  quasi- 
gregarious  parasitoids,  adults  emerge  from  patchily  distributed  hosts  and  the  rhytmicity  of  their  emergence  favour 
on-patch  mating.  Aphid  parasitoids  are  considered  to  behave  as  quasi-gregarious  species  because  of  the  patchy 
distribution  of  their  hosts,  but  no  evidence  of  the  patchy  and  synchronized  distribution  of  emergences  has  been 
proved  to  that  date.  We  used  a  tri-trophic  system  composed  of  Aphidius  matricariae  (Hymenoptera,  Braconidae),  the 
aphid  host  Myzus  persicae  and  turnip  as  host  plant  to  investigate  if  this  species  behaves  more  as  a  solitary  species 
or  as  a  quasi-gregarious  one  because  of  the  aphid  behaviour  after  parasitism  and  the  daily  rhythmicity  of 
emergences.  We  first  observed  that  the  immediate  consequence  of  a  female  parasitoid  attack  on  the  aphid  colony  is 
aphid  dispersal.  As  a  consequence,  adult  parasitoids  often  emerge  from  mummies  that  are  not  distributed  in 
patches  in  the  environment  and  have  to  disperse  to  find  a  mate.  Second,  the  solitary  emergence  of  adults  is 
reinforced  by  the  observation  of  their  daily  rhytmicity  of  emergence.  For  a  same  cohort  of  parasitized  aphids, 
emergences  spread  over  3  days  and  males  emerge  in  average  before  females,  resulting  in  a  delay  emergence  of 
brothers  and  sister.  We  will  discuss  the  adaptative  values  of  both  spatial  and  temporal  emergence  structures  and 
how  can  it  favour  our  understanding  of  the  mating  system  and  strategies  of  aphid  parasitoids. 
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Terrestrial  arthropod  biodiversity  in  Bt  corn  fields:  Assessing  the  impacts  of  Bt  corn  on  non-target 
groups  in  the  Philippines  with  special  focus  on  uncommon  or  environmental  indicator  species 

Ireneo  L.  Lit1,  Merdelvn  Caasi  Lit2,  Kristine  P.  Abenis3,  Veverle  Da.  San  Juan4,  Nolan  Antoni  Q.  Manalo5,  Orlando  L.  Eusebio6, 
Ariel  R.  Larona7,  Aimee  Lynn  A.  Barrion-Dupo8,  Leonila  A.  Corpuz-Raros9 
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6 University  of  the  Philippines  Los  Bano,  Philippines,  7 University  of  the  Philippines  Los  Bano,  Philippines,  8 University  of  the 
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The  Philippines,  being  the  first  one  to  introduce  Bt  corn  in  Southeast  Asia  has  been  reaping  the  benefits  of  this 
technology.  Hectarage  and  volume  of  corn  production  has  increased  along  with  farmers’  income  (BAS  2010,  James 
2010).  Evidences  from  a  series  of  fieldwork  have  shown  that  planting  Bt  corn  has  encouraged  a  wide  range  of 
arthropods  in  the  corn  field  thus  increasing  diversity.  This  increase  is  probably  a  consequence  of  great  reduction  in 
pesticide  use.  Reduced  pesticide  use,  or  none  at  all,  in  turn,  helps  protect  the  environment  and  promotes  better 
human  health.  This  paper  documents  the  arthropods  associated  with  corn  especially  those  ones  not  yet  reported  to 
occur  in  the  Philippines.  Previous  studies  documented  mostly  the  pest  species  (e.g.  Gabriel  (1997).  There  was  no 
record  of  other  species  that  belong  to  other  functional  guilds  or  those  species  that  serve  as  biological  indicators  or 
uncommon  species.  Relatively  recent  papers  recorded  parasitoids  and  predators  associated  with  corn  pests  as  part 
of  the  search  for  alternative  control  measures  against  major  insect  pests  of  corn  in  the  past  few  decades.  As  farmers 
do  not  spray  their  corn  fields  anymore  or  if  ever,  very  seldom,  the  resulting  change  in  the  environment,  i.e.  reduced 
toxic  chemical  concentrations,  encourages  diversity  of  arthropods  in  corn  agroecosystems  or  communities. 
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Semi-field  and  field  evaluations  of  spatial  repellents  for  mosquitoes 


Daniel  Lee  Kline 
USDA-ARS,  CMAVE,  U.S.A. 


A  spatial  repellent  is  a  chemical  compound  that  in  the  vapor  phase  can  produce  repellency  at  a  distance, 
significantly  reducing  the  number  of  target  species  in  a  defined  area  over  a  designated  period  of  time.  Several 
compound  classes  have  been  reported  to  produce  spatial  repellency  of  Aedes  aegypti,  including  essential  oils,  such 
as  citronellal  and  geraniol,  pyrethrums  and  synthetic  pyrethroids.  Several  commercial  products  have  been  produced 
utilizing  these  compounds.  Although  many  of  these  commercial  products  appear  to  show  promise,  they  have  not 
been  adequately  evaluated  in  peer-reviewed  studies.  The  studies  reported  in  this  presentation  were  conducted  in 
attempt  to  help  fill  that  knowledge  gap.  Protocols  were  developed  to  evaluate  these  commercial  products  and  other 
candidate  compounds  in  laboratory  olfactometer,  semi-field  and  field  studies  against  laboratory  reared  and/or 
natural  populations  of  mosquitoes.  It  was  determined  that  these  compounds  have  both  mortality  and  repellency 
properties.  'Olfactometer  studies  emphasized  screening  candidate  essential  oil  compounds;  semi-field  and  field 
studies  emphasized  evaluations  of  an  increasing  array  of  commercial  products,  which  contain  active  ingredients 
such  as  metofluthrin  and  allethrin. 
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Biological  activities  of  emamectin  benzoate  and  spinosad  against  Trogoderma  granarium 

Sohail  Malik  Akhtar1.  Mansoor  ul  Hasan2,  Muhammad  Sagheer3,  Shahzad  Saleem4 

1  University  of  agriculture  faisalabad  Pakistan,  Pakistan,  2 University  of  agriculture  faisalabad  Pakistan,  Pakistan,  3 university  of 
agriculture  faisalabad  Pakistan,  Pakistan,  4 University  of  agriculture  faisalabad  Pakistan,  Pakistan 


The  present  project  was  designed  to  evaluate  the  efficacy  of  spinosad  and  emamectin  benzoate  against 
Trogoderma  granarium  under  the  laboratory  condition  following  completely  randomized  design.  The  experiment  was 
carried  out  to  check  direct  mortality  and  population  build  up.  Path  dishes  were  used  as  exposure  chambers. 
Concentrations  of  all  the  chemicals  were  prepared  in  acetone.  5,  10,  and  15  ppm  of  Emamectin  Benzoate  and 
spinosad  were  used.  Mortality  data  was  recorded  after  3,  5  and  7  days  while  post  treatment  build  up  of  population 
was  recorded  after  35  and  70  days.  Results  showed  that  Emamectin  benzoate  showed  more  mortality  than 
Spinosad  and  population  build  up  was  less  in  Emamectin  benzoateas  compared  to  spinosad 


Keywords. stored  grain  insects,  spinosad 
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Medical  Entomology  0602 


Scientists  and  public  involvement:  A  consultation  on  the  relation  between  malaria,  vector  control 

and  transgenic  mosquitoes 


Christophe  Boete 

IRD  -  Aix  Marseille  University,  France 


Among  the  hopes  for  vector-based  malaria  control,  the  use  of  transgenic  mosquitoes  able  to  kill  malaria  parasites  is 
seen  as  a  potential  way  to  interrupt  malaria  transmission.  While  this  potential  solution  is  gaining  some  support,  the 
ethical  and  social  aspects  related  to  this  high-tech  method  remain  largely  unexplored  and  underestimated.  Related 
to  those  latter  points,  the  aim  of  the  present  survey  is  to  determine  how  scientists  working  on  malaria  and  its  vector 
mosquitoes  perceive  public  opinion  and  how  they  evaluate  public  consultations  on  their  research.  This  study  has 
been  performed  through  a  questionnaire  addressing  questions  related  to  the  type  of  research,  the  location,  the 
nationality  and  the  perception  of  the  public  involvement  by  scientists.  The  results  suggest  that  even  if  malaria 
researchers  agree  to  interact  with  a  non-scientific  audience,  they  (especially  the  ones  from  the  global  North)  remain 
quite  reluctant  to  have  their  research  project  submitted  in  a  jargon-free  version  to  the  evaluation  and  the  prior- 
agreement  by  a  group  of  non-specialists.  The  study,  by  interrogating  the  links  between  the  scientific  community  and 
the  public  from  the  perspective  of  the  scientists,  reveals  the  importance  of  fostering  structures  and  processes  that 
could  lead  to  a  better  involvement  of  a  non  specialist  public  in  the  actual  debates  linking  scientific,  technological  and 
public  health  issues  in  Africa. 


Keywords.  Malaria,  Mosquito,  Transgenic,  Public  health,  Social  science,  Public  engagement 
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Entomology:  General  0701 

Origin  of  the  luminescence  system  in  firefly 

Yuichi  Oba 

Nagoya  University,  Japan 


Bioluminescence  is  one  of  the  most  fascinating  phenomena  in  insects.  The  luminescence  mechanism,  luciferin- 
luciferase  reaction,  has  been  intensively  studied  using  fireflies  (Lampyridae).  In  contrast,  the  evolutionary  aspects  of 
the  luminescence  system  remain  obscure.  I  have  studied  on  the  origin  of  firefly  luciferase  and  found  that:  (1)  firefly 
luciferase  arose  from  an  enzyme  involving  in  lipid  metabolic  pathway;  (2)  then,  gene  duplication  gave  rise  to 
functionally  different  paralogues;  (3)  one  of  which  is  used  for  the  luminescence  in  adult  and  another  is  for  egg. 
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Entomology:  General  0702 

The  molecular  genetics  of  the  oily  (translucent)  mutants  in  the  silkworm,  Bombyx  mori 


1The  University  of  Tokyo,  Japan,  2The  I 
5The  University  of  Tokyo,  Japan,  6The  t 


na5,  Torn  Shimada6 


University  of  Tokyo,  Japan, 


Uric  acid  is  the  end  product  of  nitrogen  excretion  in  insects.  It  is  also  accumulated  in  tissues  and  organs  such  as  fat 
body,  epidermis  and  wing.  The  silkworm,  Bombyx  mori,  is  a  typical  insect  accumulating  uric  acid  in  the  body,  and 
regarded  as  a  model  insect  for  the  study  on  uric  acid  metabolism  in  insects.  Uric  acid  is  accumulated  as  urate 
granules  in  the  epidermis  of  the  silkworm,  which  makes  the  larval  skin  color  white  and  non-translucent.  More  than 

granules,  and  accordingly  their  larval  skin  color  is  more  or  less  translucent.  The  genes  controlling  the  oily 
phenotypes  are  dispersed  among  different  loci  on  various  chromosomes.  Recently,  some  of  them  have  been 
identified  at  the  nucleotide  sequence  level.  The  oq  and  og  mutants  have  the  highly  translucent  larval  skin  due  to  the 
lack  of  xanthine  dehydrogenase  activity.  The  ow  and  od  mutants  are  caused  by  the  mutations  of  the  genes  encoding 
the  proteins  required  for  intracellular  membrane  traffic.  The  w-3  and  os  mutants  are  caused  by  the  deficiencies  of 
membrane  transporter  proteins.  In  our  study,  we  found  that  the  repression  of  dysbindin  in  the  ov  mutant  possibly 
causes  the  translucent  skin.  The  ok  mutant  is  resulted  from  the  abnormality  of  an  ABC  transporter.  The  study  on  oily 
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Pi 


Morphological  antennal  sensilla  in  some  importance  forensic  flies  In  Saudi  Arabia 

Souad  Mohammed  Alsaqabi 

Faculty  Of  Science,  Dammam  University ,  Dammam,  Saudi  Arabia 

We  investigated  the  sensilla  of  the  antenna  of  the  some  adult  flies,  Parasarcophaga  sp  ,  Musca  domestica  , 
Chrysomya  megacephala,  belonging  to  Calliphoridae,  Sarcophagidae  and  Muscidae  using  Scanning  Electron 
Microscopy.  Many  types  of  sensilla  were  observed;  no  marked  differences  in  morphological  structure  and 
distributional  pattern  of  any  sensilla  among  these  species  with  the  exception  of  more  numerous  sensory  pits  were 
found.  The  suggested  function  of  each  antennal  sensillum  would  be  based  on  the  comparison  with  other  studies  of 
similar  sensilla. 


Keywords-.Calliphoridae,  Sarcophagidae,  Muscidae,  Parasarcophaga  sp,  Musca  domestica,  Chrysomya  megacephala 
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Taxonomy 


pi 


Three  new  species  of  the  genus  Hylaeus  (Hymenoptera:  Colletidae)  from  South  Korea 

Huan  Chen1,  Huanli  Xu2 

1  China  Agricultural  University,  China,  2China  Agricultural  University,  China 

Three  new  species,  Hylaeus  (Nesoprosopis)  dathei  sp.  nov.,  H.  (Nesoprosopis)  jirisanensis  sp.  nov.  and  H. 
(Nesoprosopis)  koreaensis  sp.  nov.  of  the  genus  Hylaeus  are  described  from  South  Korea.  The  diagnosis  of  each 
species  is  provided.  Illustrations  of  male  genitalia  for  these  new  species  are  also  included. 
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A  checklist  of  the  Korean  aquatic  Collembola 

Kvunq-Hwa  Park1 ,  Sangkyu  Kang2 

1  Chon buk  National  University,  Republic  of  Korea,  2Chonbuk  National  University,  Republic  of  Korea 


Waltz  and  McCafferty  (1979)  divided  Collembola  into  three  categories  based  on  the  relative  degree  of  association 
and  adaptation  to  the  aquatic  environment.  Primary  aquatic  associates  are  those  found  exclusively  in  aquatic 
habitats;  secondary  aquatic  associates  are  found  in  and  around  aquatic  habitats,  but  a  also  inhabit  other  areas  with 
high  humidity  and  moisture;  and  tertiary  aquatic  associates,  typical  in  part  of  the  transitory  neuston  and  inhabiting 
temporary  pools  formed  by  rain  while  having  the  least  apparent  adaptation  to  aquatic  habitats.  A  number  of 
systematic  studies  of  hydrophilous  Collembola  on  seashores  and  associated  with  freshwater  have  been  carried  out 
in  North  America,  Japan,  and  several  European  countries.  However,  the  Korean  aquatic  Collembolan  fauna  has  still 
been  very  poorly  investigated.  The  only  report  from  Korean  freshwater  habitats  was  that  of  Kim  and  Lee  (2000) 
listing  ten  species  in  nine  genera,  of  which  four  species  were  new  to  science  and  six  were  new  records  for  the 
Korean  Peninsula.  For  our  intensive  study  on  halophilous  Collembolan  fauna  in  Korea,  we  scanned  printed  records 
and  laboratory  collections  of  collembolan  species  based  on  materials  from  freshwater.  A  total  of  28  species  in  19 
genera  belonging  to  9  different  families  are  reported  in  Korea. 


Keywords.halophilous,  aquatic  Collembola,  checklist,  Korea 
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Taxonomy  Pi 

On  the  Anoplocheylus  Berlese,  1910  (Acari:  Pseudocheylidae)  mites  of  Iran,  with  description  of  two 

new  species 

Elham  Zarei1,  Mohammad  Baqheri2,  Mansoureh  Ahaniazad3 

1  University  of  Maragheh,  Iran,  2 University  of  Maragheh,  Iran,  3 University  of  Maragheh,  Iran 


In  order  to  study  of  Anoplocheylus  Berlese,  1910  species  fauna  of  Iran,  samples  were  taken  from  the  soil  of  orchards 
and  crop  fields  during  2010.  By  using  the  Berlese  funnel,  mites  were  extracted  and  microscopic  slides  prepared  and 
then  identified.  In  this  study  five  species  were  identified  of  which  two  spices  were  new  and  indicated  with  asterisk  as 
below.  A  key  to  all  species  of  the  genus  Anoplocheylus  is  also  provided.  Pseudocheylidae:  Anoplocheylus 
malayeriensis  Ueckermann  &  Khanjani,  2004;  Anoplocheylus  tauricus  Livshitz  &  Mitrofanov,  1970;  Anoplocheylus 
bonabjadidiensis  Navaei-  Bonab,  2011;  Anoplocheylus  sp.1*;  Anoplocheylus  sp.2* 


Keywords. Acari,  Pseudocheylidae,  Anoplocheylus,  new  species,  Iran 
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Induction  of  gene  silencing  in  cultured  insect  cells  by  piggyBac  transposon 


Jun  Kobavashi1 ,  Hiroshi  Mitsutake2 

1  Yamaguchi  University,  Japan,  2Yamaguchi  University,  Japan 

The  piggyBac  transposition  system  has  been  widely  used  for  generating  various  transgenic  insects  and  stably 
transformed  insect  cell  lines  for  studying  genetic  mechanisms  and  developing  new  technologies  for  pest  control  as 
well  as  protein  production.  Due  to  a  relatively  random  fashion  of  piggyBac  integration  into  the  genome,  its  insertion 
site  and  copy  number  among  transformants  considerably  vary,  resulting  in  significant  differences  in  expression  level 
of  transgene.  In  fact,  we  have  established  several  transgenic  clonal  lines  with  different  levels  of  GFP  marker  gene 
expression  including  a  few  lines  with  no  detectable  expression  by  the  piggyBac-mediated  transformation  of  a 
silkworm  cell  line  BmN4,  which  was  derived  from  the  ovary  of  Bombyx  mori.  Analyses  of  some  GFP-negative  lines 
have  revealed  that,  from  an  endogenous  PlWI-interacting  RNA  (piRNA)  cluster  (torimochi)  of  the  B.  mori  genome, 
an  antisense  GFP  sequence  fused  with  a  part  of  the  cluster  is  commonly  transcribed  and  serves  as  a  source  of  de 
novo  piRNAs  capable  of  silencing  GFP  expression  in  trans  (Kawaoka  et  al.,  2012).  The  results  indicate  that  the 
piggyBac  can  be  used  not  only  for  gene  expression  but  also  for  gene  silencing  by  the  piRNA  pathway  in  BmN4  cells. 
We  are  further  exploring  the  efficiency  of  endogenous  gene  silencing  by  the  newly  found  piRNA-generating 
mechanism. 


Keywords.piRNA,  piggyBac,  Bombyx  mori,  BmN4,  torimochi 
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Greenhouse  pests  activity  patterns 


Bio  Pre,  Netherlands 


Annual  rhythms  of  several  greenhouse  pests  in  greenhouse  pot  plant  cultures  are  described  over  a  ten  year  period 
period.  Circadian  rhythms  of  thrips  and  a  lepidopteran  pest  are  described.  Temporal  patterns  of  behaviour  in 
greenhouses  are  discussed  and  implications  for  pest  control  are  indicated. 
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Olfactory  learning  and  memory  duration  of  Wolbachia  infected  Trichogramma  brassicae 

Hossein  Kishani  Farahani1,  Ahmad  Ashouri2,  Martin  Shapiro3,  Seyed  Hossein  Goldansaz4,  Akbar  Golshani5,  Yasaman 
Moqhaddasi6 

1  University  of  Tehran,  Iran,  2 University  of  Tehran,  Iran,  3 California  state  university,  U.S.A.,  4 University  of  Tehran,  Iran, 

5 university  of  Tehran,  Iran,  6 University  of  Tehran,  Iran 


Odor  learning  has  been  studied  on  large  number  of  hymenopteran  species  and  documented  for  nearly  36  species  of 
Hymenoptera.  According  to  several  studies  T. brassicae  is  the  most  dominant  species  among  Trichogramma  wasps 
in  Iran.  Thelytoky  has  been  observed  base  on  Wolbachia  infection  in  this  species.  This  study  was  carried  out  to 
show  learning  ability  and  memory  duration  of  wolbachia  infected  T. brassicae  .Wasps  culture  was  carried  out  in 
controlled  condition,  25±1°C,  70±10%  RH  and  16:8  L:  D.  Twenty  naive  one  day  old  wasp  were  introduced  to  odor 
tanks  and  one  hundred  one  day  old  flour  moth  egg  were  exposed  to  these  wasps  for  5  hours  and  olfactory  response 
of  these  wasps  were  observed  in  Y  maze  olfactometer.  According  to  our  results  learning  ability  of  this  wasp  was 
proven,  maximum  olfactory  response  was  recorded  till  12  hours  and  continued  till  24  hours.  Maximum  memory 
duration  period  of  this  wasp  was  24  hours  after  exposing  to  odor. 


Keywords'.learning,  memory  duration,  olfactometer,  Trichogramma  brassicae 
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Overview  of  pheromone  diversity  in  hawk  moths  based  on  receptor  and  behavioral  responses 

Takuva  Uehara1.  Hideshi  Naka2,  Shigeru  Matsuyama3,  Tetsu  Ando4,  Hiroshi  Honda5 

1  University  of  Tsukuba,  Japan,  2Tottori  University,  Japan,  3 University  of  Tsukuba,  Japan,  4Tokyo  University  of  Agriculture  and 
Technology,  Japan,  5University  of  Tsukuba,  Japan 


Sphingidae  is  a  large  group  in  Bombicoidea  with  ca.  1,400  species  and  also  a  well-studied  group  of  insects. 
However,  the  sex  pheromones  of  this  family  have  been  identified  in  only  a  few  species.  We  investigated  the  sex 
pheromone  systems  of  hawk  moths  and  found  diversity  in  sex  pheromone  components.  In  the  present  study,  we 
surveyed  male  responses  to  the  sex  pheromone  components  at  both  levels  of  odorant  receptor  and  behavior. 
Insects  were  collected  from  the  campuses  of  Tottori  University  and  University  of  Tsukuba  and  reared  under 
laboratory  conditions.  Sex  pheromone  components  were  determined  by  conventional  methods.  Pheromone 
candidate  compounds  were  clarified  by  gas  chromatography-electroantennographic  detection  (GC-EAD).  Chemical 
structures  of  the  candidate  compounds  were  determined  by  GC-mass  spectrometry  (GC-MS)  and  GC  analysis.  In 
pheromone  gland  extracts,  10,12-hexadecadienals,  11-hexadecenals  and  9,11-pentadecadienals  were  found  to  be 
sex  pheromone  candidates  from  14  species  of  hawk  moths.  Behavioral  responses  of  male  moths  to  the  sex 
pheromones  were  examined  by  field  trap  tests  with  synthetic  lures.  Male  moths  were  exclusively  attracted  to  the 
natural  components  of  conspecific  females.  GC-EAD  analysis  was  also  conducted  to  determine  the  spectral  ranges 
and  sensitivities  of  male  antennal  pheromone  receptors  to  these  compounds.  Diversity  of  sex  pheromones  in  hawk 
moths  will  be  discussed  from  the  perspectives  of  peripheral  receptor  and  behavioral  responses. 
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Behavioral  response  of  Harmonia  axyridis  towards  their  footprints  according  to  their  physiological 

state 

Delphine  Durieux1,  Berenice  Fassotte2,  Georges  Lognay3,  Frederic  Francis4,  Eric  Flaubruge5,  Francois  J  Verheggen6 
1  University  of  Liege  -  Gembloux  Agro-Bio  Tech,  Belgium,  2 University  of  Liege  -  Gembloux  Agro-Bio  Tech,  Belgium,  3 University 
of  Liege  -  Gembloux  Agro-Bio  Tech,  Belgium,  4 University  of  Liege  -  Gembloux  Agro-Bio  Tech,  Belgium,  5University  of  Liege  - 
Gembloux  Agro-Bio  Tech,  Belgium,  6 University  of  Liege  -  Gembloux  Agro-Bio  Tech,  Belgium 


In  order  to  survive  cold,  the  multicolored  Asian  ladybeetle,  Harmonia  axyridis  (Pallas),  aggregates  inside  dwellings 
during  winter.  It  has  been  recently  highlighted  that  overwintering  H.  axyridis  individuals  lay  an  area  marking  while 
walking,  which  is  used  by  conspecifics  to  locate  aggregation  sites.  These  footprints  are  made-up  of  hydrocarbons, 
comprising  both  saturated  and  unsaturated  homologues.  However,  it  has  not  been  demonstrated  whether  this 
"following  area  marking”  behavior  is  specific  to  the  overwintering  individuals.  The  work  presented  herein  was 
oriented  to  the  study  of  the  chemical  evolution  of  these  footprints  according  to  the  physiological  state  of  H.  axyridis. 
Monthly  GC-MS  analyses  revealed  that  the  area  marking  contained  a  greater  amount  of  di-unsaturated  compounds 
when  laid  by  overwintering  ladybeetles,  suggesting  the  great  importance  of  these  chemicals  in  the  ladybeetles 
aggregation  process.  In  the  second  instance,  behavioral  investigations  conducted  in  a  Y-shaped  glass  tube  were 
performed  to  assess  (1)  the  evolution  of  H.  axyridis  behavior  towards  their  footprints  and  (2)  whether  this  behavioral 
modification  is  due  to  an  evolution  of  the  ladybeetles  sensitivity  or  rather  to  an  evolution  of  the  area  marking 
attractiveness.  The  results  revealed  that  only  the  overwintering  individuals  follow  their  area  marking,  and  that  this 
behavior  is  linked  to  the  ladybeetle  physiological  state  rather  than  to  the  chemical  profile  of  the  marking 
biomolecules. 
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The  effects  of  organic  and  conventional  management  strategies  on  biodiversity  and  ecosystem 

functioning  in  paddy  fields 

Dina  Wahvu  Trisnawati1,  Takayuki  Tsukamoto2,  Satoru  Sato3,  Hironori  Yasuda4 


1L IGAS,  Iwate  University,  Japan,  2Yamagata  University,  Japan,  3Yamagata  University,  Japan,  4Yamagata  University,  Japan 


Recently,  conventional  farming  has  caused  serious  ecological  problems  such  as  loss  of  biodiversity,  although 
organic  farming  may  be  beneficial  for  conserving  biodiversity  and  improving  the  agroecosystem.  There  are  several 
studies  suggesting  that  biodiversity  in  organic  was  higher  than  conventional  farming,  however,  it  still  remains 
unclear  how  these  management  ways  influence  on  the  ecosystem  processes.  We  expected  that  different  nutrient  in 
the  soil  between  the  two  management  ways  might  influence  the  ecosystem  processes  and  affect  biodiversity.  Field 
researches  were  conducted  to  understand  the  biodiversity  in  organic  and  conventional  farming.  In  general, 
biodiversity  between  organic  and  conventional  farming  was  not  significantly  different.  In  addition,  to  understand 
ecosystem  processes,  experiments  regarding  feeding  behaviour  of  the  most  abundance  herbivore  such  as 
grasshopper  were  conducted  in  a  laboratory.  Feeding  preference  and  performance  of  the  grasshopper  increased 
when  rice  plants  in  conventional  farming  were  fed  as  food,  because  soil  nutrient  such  as  Nitrogen  in  the 
conventional  farming  was  higher  than  organic  farming.  These  results  suggested  that  the  method  of  management 
would  influence  on  soil  nutrient  and  give  different  impacts  on  biodiversity  in  a  paddy  field. 


Keywords. conventional  farming,  organic  farming,  biodiversity,  soil  nutrient,  paddy  fields, 
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Brood  size  and  sex  ratio  regulation  in  the  pupal  ectoparasitoid,  Pteromalus  apum  parasitizing  the 
Glanville  fritillary  butterfly,  Melitaea  cinxia 


Norio  Hirai1,  Saskya  Van  Nouhuys2 

1 0saka  Prefecture  University,  Japan,  2 University  of  Helsinki,  Finland 


Pteromalus  apum  is  a  gregarious  pupal  parasitoid  of  butterflies,  including  the  Glanville  fritillary  butterfly,  Melitaea 
cinxia.  We  investigated  the  brood  size  and  sex  ratio  under  4  different  superparasitism  situations  using  M.  cinxia 
pupae  as  a  host.  We  exposed  1 ,  2  or  3  female  wasps  to  a  host.  When  a  host  was  exposed  to  female  wasps 
sequentially,  each  for  1  hour,  the  brood  size  increased  with  number  of  females  used.  The  proportion  of  offspring  that 
was  male  was  5-7%,  with  no  significant  difference  between  the  3  treatments.  Similar  trends  were  observed  when  a 
host  was  exposed  to  each  female  wasp  for  1  hour,  with  a  24  h  between  each.  When  a  host  was  exposed  to  2-3 
female  wasps  simultaneously  for  24  hour,  both  brood  size  and  proportion  of  the  brood  that  was  male  increased  with 
the  number  of  females  used.  Similar  results  were  also  obtained  when  we  use  Inachis  io  and  Aglais  urticae  as  hosts. 
Thus,  the  sex  ratios  from  singly  parasitized  hosts  were  strongly  biased  towards  females  and  did  not  differ  among  all 
the  sequential  oviposition  experiments.  But  when  multiple  wasps  were  with  a  host  at  the  same  time  the  sex  ratio  of 
the  progeny  increased.  This  suggests  that  physical  contact  among  female  wasps  is  primarily  responsible  for  the  sex 
ratio  response  in  this  species. 


Keywords-.parasitoid  wasp,  sex  ratio,  oviposition,  butterfly,  host-parasitoid  relationship 
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Genetic  variation  in  tendency  to  diapause  in  spider  mite  Tetranychus  pueraricola 


Faculty  of  Agriculture,  Japan 


12  iso-female  lines  were  established  from  a  population  of  the  adult-diapausing  spider  mite,  Tetranychus  pueraricola. 
The  diapause  incidences  of  each  line  were  investigated  for  18,  19,  and  20°C  and  LD  10:14  h  conditions.  There  was 
significant  genetic  variation  in  the  each  temperature  conditions.  Genetic  correlation  between  temperatures  was 
about  0.7  in  either  combination. 
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Contact  toxicity  of  three  formulations  from  lambda-  cyhalothrin  against  German  cockroach, 
Blattella  germanica  (L.)  (Blattaria:  Blattellidae) 

Gholamhossein  Morawei1 ,  Aida  Saboor  Sadeghzadeh2 
1  Ferdowsi  University  of  Mashhad,  Iran,  2Ferdowsi  University  of  Mashhad,  Iran 


The  German  cockroach,  Blattella  germanica  (L.)  is  a  major  household  and  public  health  pest  worldwide.  Current 
control  strategies  rely  heavily  upon  various  formulations  of  insecticides.  In  the  present  study,  contact  toxicity  of  three 
lambda-cyhalothrin  formulations,  emulsifiable  concentrate  (ICON  5  EC®),  capsule  suspension  (DEMAND  10  CS®) 
and  wettable  powder  (ICON  10  WP®)  were  tested  against  5  to  7-day-old  adults  of  the  German  cockroach  exposed 
for  1  h.  Experiments  were  conducted  at  27±2  °C  and  60±10%  R.H  with  a  photoperiod  of  12:12  h  (L:D).  The  results 
indicated  that  mortality  of  adults  increased  with  increasing  insecticide  concentration.  Males  were  more  susceptible  to 
all  formulations  than  females.  The  most  potent  formulation  was  WP  with  the  LC50  values  of  9.87  and  12.24  mg.ai/m2 
against  males  and  females,  respectively.  The  formulation  of  CS  attained  the  LC50  values  of  11.02  and  13.42  mg.ai/ 
nf  and  that  of  EC  attained  the  values  of  12.30  and  15.01  mg.ai/m2  against  males  and  females,  respectively.  The 
results  demonstrated  that  the  formulations  of  WP  and  CS  had  high  activity  against  the  German  cockroach. 


Keywords.Blattella  germanica,  Contact  toxicity,  Formulations,  Lambda-cyhalothrin 
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Lethal  temperature  for  Japanese  pine  sawyer,  Monochamus  alternatus,  in  infested  wood  using 

microwave  energy 


Sang  Jae  Suh1,  Jinseo  Kim2,  Yong  Jung  Kwon3 

1  Kyungpook  National  University,  Republic  of  Korea,  2Kyungpook  National  University,  Republic  of  Korea,  3Kyungpook  National 
University,  Republic  of  Korea 


Thermal  death  kinetics  was  examined  to  develop  a  heat  treatment  method  to  control  the  Japanese  pine  sawyer, 
Monochamus  alternatus,  in  wood  packing  materials  for  export  goods.  To  determine  the  feasibility  of  microwave 
irradiation  as  an  alternative  treatment,  we  performed  laboratory  experiments  on  the  blocks  (200x200x250mm)  of 
Canadian  hemlock  artificially  infested  with  live  larvae  and  pupae  with  subsequent  2.45GHz  microwave  energy 
irradiation.  The  100%  mortality  of  treated  termites  was  achieved  above  61  °C  on  larvae  and  64  °C  on  pupae  of  the 
measured  wood  temperature,  regardless  of  irradiated  time.  All  measurement  points  in  the  blocks  reached  64°C 
within  77-815  seconds  with  microwave  irradiation  by  wood  weight.  We  need  further  experimental  verification,  but 
commercial  microwave  (2.45GHz)  treatment  is  a  feasible  alternative  to  conventional  heat  treatment  to  control 
Japanese  pine  sawyer  on  the  wood  packing  materials  for  export  goods. 


Keywords. Lethal  temperature,  Japanese  pine  sawyer,  microwave  irradiation 
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Study  on  aphids  (Homoptera)  fauna  of  wheat  form  in  West  Azerbaijan,  Iran 


1 1slamic  Azad  University,  Mahabad  Branch,  In 


l  Plant  Protection,  Iran 


During  in  2010-2011,  a  faunstic  study  was  carried  out  to  collect  and  identify  aphids  on  wheat  forms  in  west 
Azerbaijan  region.  A  total  of  sexth  species  belonging  to  onefamily  were  collected  and  identified  as  follows:  Family: 
Aphididae  Diuraphis  noxia  (Mordvilko)  Sitobion  avenae  (Fabricius)  Metopolophium  dirhodum  (Walker)  Schizaphis 
graminum  (Rondani)  Rhopalosiphum  padi  L.  Rhopalosiphum  maidis  Fitch 
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Thermal  tolerance,  acclimation  responses  and  voluntary  running  performance  of  meat  ants 
(Iridomrymex  purpureus):  Implications  of  climate  change  on  common  species 

Nigel  Andrew1 .  Robert  Hart2,  Myung-Pyo  Jung3,  John  Terblanche4 

1  University  of  New  England,  Australia,  2 University  of  New  England,  Australia,  3National  Academy  of  Agricultural  Science, 
Republic  of  Korea,  4 Stellenbosch  University,  Private  Bag  XI ,  Matieland,  South  Africa 


Understanding  thermal  performance  and  limits  to  activity  or  survival  of  is  of  fundamental  importance  to  predicting  the 
effects  of  climate  change  on  terrestrial  organisms.  Here  we  examine  several  traits  of  physiological  tolerance  and 
voluntary  running  performance  on  an  Australian  meat  ant  (Iridomrymex  purpureus),  and  how  these  traits  changed 
with  acclimation  to  varying  temperatures  in  the  laboratory  and  between  summer  and  winter  seasons.  Specifically, 
we  predict  that  meat  ants  will  exhibit  1)  limited  rapid-cold  hardening  responses  due  to  their  high  mobility  and 
behavioural  flexibility,  2)  pronounced  acclimation  and  seasonal  responses  of  thermal  tolerance  owing  to  high  levels 
of  seasonal  variability  and  predictability  in  their  natural  habitat,  and  3)  that  voluntary  performance  in  the  field  is 
temperature-dependent  and  similar  to  laboratory  thermal  performance  curves  and  4)  that  acclimation  responses  of 
running  speed  will  be  limited.  We  discuss  our  results  in  the  context  of  climate  change  impacts  on  common  dominant 
species,  and  the  importance  of  local  microclimate  recordings. 


Keywords.  Physiology,  behaviour,  ecology,  ants 


All  abstracts  are  subject  to  approval  once  submitted  with  the  attendance  certification  issued  by  ICE2012 
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Remipedia  ovarian  characters  support  affinity  of  Crustacea  and  Hexapoda 


Mariusz  K.  Jaalarz1,  Janusz  Kubrakiewicz2,  Thomas  M.  Iliffe3,  Stefan  Koenemann4,  Szczepan  M.  Bilinski5 
1 1nstitute  of  Zoology,  Jagiellonian  University,  Poland,  2 Zoological  Institute,  University  of  Wroclaw,  Poland,  3TexasA&M 
University  at  Galveston,  U.S.A.,  4 Montessori-Bildungshaus  Hannover,  Germany,  5 Institute  of  Zoology,  Jagiellonian  University, 
Poland 

Remipedia  are  rare,  marine  crustaceans  living  in  anchialine  caves.  Their  bodies  combine  both  primitive  and 
advanced  characters  and  therefore  the  phylogenetic  position  of  Remipedia  within  Crustacea  remains  controversial. 
The  features  of  the  ovary  organization  and  ultrastructural  aspects  of  oogenesis  have  been  proven  useful  in  resolving 
phylogenetic  relationships  in  various  arthropod  groups.  The  structure  of  the  female  gonads  in  Remipedia  is  largely 
unknown.  Therefore,  we  have  examined  overall  morphology  and  ultrastructural  details  of  the  ovary  in  a  remipede, 
Godzilliognomus  frondosus  focusing  on  characters  relevant  to  phylogenetic  reconstructions.  The  ovaries  of  G. 
frondosus  are  located  in  the  anterior  part  of  the  body  and  are  composed  of  a  single  anterior  proliferative  zone  (the 
germarium),  and  paired  posterior  ovarian  tubes  (the  vitellarium).  During  early  oogenesis,  somatic  follicular  cells 
envelope  each  oocyte  creating  distinct  ovarian  follicles.  Throughout  oogenesis,  the  follicular  cells  form  a  continuous 
but  unpolarized  layer  on  the  surface  of  the  oocyte.  Because  the  follicles  develop  within  the  lumen  of  the  ovarian 
tubes,  the  remipede  ovaries  can  be  classified  as  endogenous.  Our  results  demonstrate  that  Remipedia  share 
significant  similarities  in  the  ovary  organization  with  Cephalocarida  but  also  with  the  basal  hexapod  group,  the 
Entognatha,  including  the  subdivision  of  the  ovary  into  a  well  defined  anterior  germarium  and  an  elongated  posterior 
vitellarium,  localization  of  the  germaria  within  the  trunk  or  head  region  of  the  body,  and  simple,  morphologically 
unpolarized  follicular  cells.  Our  findings  give  strong  support  for  the  Pancrustacea  hypothesis.  This  work  was 
supported  by  grant  201 1/01 /B/NZ4/00595  from  the  National  Science  Centre. 


Keywords. ovary  structure,  oogenesis,  Crustacean  evolution,  Entognatha,  Pancrustacea 
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Uffda!  Selling  biological  control  to  farmers  in  the  Upper  Midwest  of  the  USA 


South  Dakota  State  University, 


U.S.A. 


Importation  biological  control  is  an  effective  strategy  for  the  management  of  introduced  pests.  Releases  of  biological 
control  organisms  such  as  parasitoids  help  these  agents  to  become  established,  but  these  releases  also  provide  an 
opportunity  for  outreach  and  education  about  biological  control  for  farmers  and  the  public.  In  this  poster  we  present 
some  lessons  learned  about  effective  biological  control  Extension  education  from  our  outreach  efforts  surrounding 
the  release  of  Binodoxys  communis  (a  parasitoid  of  the  soybean  aphid,  Aphis  glycines)  in  the  upper  Midwest  of  the 
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School  of  Ants:  Using  global  citizen  scientist  data  to  map  urban  biodiversity  patterns 


Carolina  State  University,  U.SA. 


The  School  of  Ants  project  is  a  citizen  scientist  driven  study  mapping  ants  in  urban  areas.  This  public-academic 
partnership  has  two  principal  goals:  scientific  discovery  and  science  education.  Participation  is  open  to  anyone 
interested  in  contributing  by  following  a  basic  collection  protocol.  Teachers,  students,  parents,  kids,  junior-scientists, 
senior  citizens  and  enthusiasts  of  all  stripes  are  involved  in  collecting  ants  in  schoolyards  and  backyards.  These 
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Plant-based  insect  repellent:  is  that  an  appropriate  strategy  to  malaria  burden  in  Ethiopia 

Karunamoorthi  Kalivaperumal1.  Argaw  Ambelu2,  Esayas  Alemayehu3 

1Jimma  University,  Ethiopia,  2Jimma  University,  Ethiopia,  3Jimma  University,  Ethiopia 


Malaria  is  a  major  public  health  issue  in  the  tropical  and  sub-tropical  countries  of  the  world,  particularly  in  Ethiopia. 
The  majority  of  the  malarial  victims  are  the  adults  who  live  in  the  resource-constrained  remote  areas,  children  and 
the  expectant  mother.  Personal  protection  measures  are  the  key  interventions  to  prevent  arthropod-borne  diseases 
in  order  to  reduce  the  disease  transmission.  Although  insecticide  treated  nets  (ITNs)  and  indoor  residual  spraying 
(IRS)  are  effective  in  minimizing  the  vector-borne  disease  burden,  it  may  not  be  effective  when  the  malaria  vectors 
are  exophilic  and  exophagic.  Furthermore,  in  East  Africa  particularly  in  Ethiopia,  Anopheles  gambiae  complex’s 
biting  activity  tends  to  start  in  the  early  evening  hours.  In  this  view  point,  repellents  could  play  the  pivotal  role. 
However  synthetic  repellents  are  expensive,  can  cause  allergic  reactions  and  a  few  of  them  require  electricity.  In 
this  context,  plant-based  insect  repellents  could  be  extremely  useful  and  helpful.  Although  usage  of  plant-based 
insect  repellents  is  a  part  of  the  Ethiopian  tradition  and  culture,  there  are  many  issues  which  need  to  be  addressed 
to  minimize  the  malaria  burden  in  Ethiopia.  Even  though  plant-based  insect  repellents  cannot  be  employed  as  a 
frontline  vector  control  tool,  it  could  serve  as  an  appropriate/supplementary  tool  in  combination  with  the  existing 
malaria  control  interventions  like  ITNs  and  IRS. 


Keywords.  Malaria,  Plant-based  Insect  Repellents,  ITNs,  IRS,  Ethiopia 
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Thick  flexible  silk  fibroin  biological  membrane 


''National  Academy  of  Agricultural  Science,  Republic  of  Korea,  2 National  Academy  of  Agricultural  Science,  Republic  of  Korea 


Silk  is  a  natural  polymer  with  biocompatibility  and  low  inflammatory  reaction.  Recently,  Silk  fibroin  has  been  studied 
concentrations  of  salt  and  examined  characteristics  of  the  membranes.  Until  now  there  was  a  limit  to  produce  a  thick 

were  successful  in  producing  a  thick  silk  biological  membrane.  We  had  produced  a  silk  membrane  with  thickness  of 
more  than  500  micrometer.  Salt  addition  increased  the  transparency  and  maximum  stretching  length  of  silk 
membrane.  The  membranes  did  not  show  cytotoxicity.  These  silk  membranes  are  expected  to  be  use  as  medical 
application  for  variety  of  purposes. 
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Study  on  population  dynamics  of  Diaphorina  citri  Kuwayama  (Hemiptera:  Psyllidae)  in  Baluchestan 

Behnam  Motamedinia1,  Qodratollah  Sabahi2 

1 1ran  Research  Institute  Plant  Protection,  Iran,  2  Col  lege  of  Agriculture,  University  of  Tehran,  Iran 


Asian  citrus  psyllid,  Diaphorina  citri  Kuwayama  (Hem. Psyllidae)  is  one  of  the  most  serious  pest  of  citrus  and  is  the 
vector  of  citrus  greening  disease.  Population  dynamism  of  D. citri  was  studied  in  Sarbaz,  Rask  and  Polan,  three 
regions  in  Baluchestan  zone,  Iran  during  2007-2008.  The  terminal  branches  (25cm  length)  were  evaluated  and  the 
relation  among  weather  changes  (temperature,  humidity,  rainfall),  young  flash  density  population  dynamic  was 
determined.  Results  showed  that  D. citri  was  presented  throughout  the  year  in  studied  area.  Density  of  D.  citri  in 
regions  Sarbaz  and  Rask  was  higher  than  Polan  region.  Temperature  and  young  flash  density  showed  positive 
correlation  and  humidity  and  rainfall  showed  negative  correlation  with  population  dynamism  of  D.  citri. 


Keywords'. Asian  citrus  psyllid, Diaphorina  citri,  population  dynamism,  temperature,  relative  humidity,  rainfal 
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Making  scents  of  it  all:  Volatile  pheromones  of  the  Cerambycid. 

Ann  Marie  Rav1 .  Ian  Swift'2,  Lawrence  M.  Hanks3,  Jocelyn  G.  Millar4 

1  Xavier  University,  U.S.A.,  2California  State  Collection  of  Arthropods,  U.S.A.,  3Universityof  Illinois  at  Ur 


SI  02 


Until  recently,  little  was  known  of  the  chemical  ecology  of  longhorned  beetles,  especially  of  the  role  of  volatile 
pheromones  in  mate  location.  The  last  eight  years  have  seen  a  dramatic  increase  in  the  number  of  volatile 
pheromones  that  have  been  identified  for  cerambycid  species.  These  pheromones  include  several  compounds  that 
are  general  attractants  for  multiple  species  in  multiple  subfamilies.  Here,  we  summarize  the  current  knowledge  of 
volatile  pheromones  of  longhorned  beetles,  including  information  on  the  role  of  pheromones  in  mating  systems,  the 
diversity  of  pheromone  structures,  and  possible  synergistic  effects  of  host  plant  volatiles  with  pheromones  as  a 
method  of  attracting  longhorned  beetles  to  traps. 
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Diversity  of  the  buprestid  beetles  of  the  Korean  peninsula  (Coleoptera:  Buprestidae) 


Chungnam  National  University,  Republic  of  Korea 


This  presentation  provides  an  overview  of  the  diversity  of  the  buprestid  beetles  of  the  Korean  peninsula.  In  spite  of 
the  economic  importance  of  Buprestidae  in  forest  and  agriculture,  the  species  diversity  of  these  beetles  in  the 
Korean  peninsula  has  not  been  well  studied.  In  fact,  no  single  comprehensive  study  has  been  presented  on  the 
diversity  of  Korean  buprestids.  Therefore,  this  presentation  will  provide  the  first  review  of  the  Korean  buprestid 
beetles,  based  mainly  on  the  results  of  morphological  taxonomic  studies.  A  total  of  120  species  in  22  genera  of 
Buprestidae  have  been  found  in  the  Korean  fauna;  eight  of  these  are  recognized  as  endemic  to  South  Korea, 
including  six  previously  undescribed  species.  This  presentation  also  provides  the  results  of  comparison  of  the 
species  and  generic  diversity  of  Korean  buprestid  beetles  with  that  of  buprestid  beetles  in  other  East  Asian 
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20  million  years  of  evolution  in  Hawaii’s  most  diverse  genus,  Hyposmocoma  (Cosmopterididae) 

Daniel  Rubinoff 

The  University  of  Hawaii,  U.S.A. 

Hyposmocoma  is  an  endemic  Hawaiian  radiation  with  perhaps  1,000  species,  most  of  which  have  not  been 
described.  The  caterpillars  all  carry  silk  cases  which  show  spectacular  variation  across  lineages  and  which  are 
frequently  diagnostic.  The  larvae  also  vary  widely  in  their  ecologies,  and  while  most  are  scavengers  or  herbivores, 
some  represent  the  only  case  of  snail-eating  Lepidoptera.  Other  lineages  are  amphibious,  spending  weeks  totally 
submerged  or  on  dry  ground,  representing  unprecedented  tolerances  for  aquatic/terrestrial  transitions.  The 
relationships  between  over  12  of  these  divergent  lineages  are  strongly  supported  by  multi-gene  analyses  under  both 
Maximum  likelihood  and  Bayesian  models.  Results  suggest  remarkable  complexity  in  the  patterns  of  speciation  and 
generation  of  evolutionary  novelty  across  Hyposmocoma.  Even  taxa  on  the  ancient  atolls  of  the  Northwest  Hawaiian 
Islands  represent  a  mix  of  basal-branching  and  more  derived  lineages.  Further,  molecular  data  suggests  that  each 
volcano  on  each  island  supports  a  unique  fauna  of  Hyposmocoma  species,  arguably  the  finest-scale  example  of 
speciation  across  the  archipelago.  These  patterns  suggest  that  Hyposmocoma  are  effective  dispersers  over  long 
time  periods,  but  not  over  the  relatively  short  periods  needed  to  prevent  localized  speciation.  The  extremely 
restricted  distributions  of  Hyposmocoma  species  suggest  they  would  be  good  models  for  conservation  planning,  and 
that  they  may  have  already  suffered  widespread  extinction  of  species  due  to  anthropogenic  perturbations  of  the 
islands. 


Keywords.Lepidoptera,  adaptive  radiation,  cam  ivory,  island  biogeography 
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Thripin'  Awesome:  Phylogeny  and  mitochondrial  genomics  of  Thysanoptera 

Rebecca  Buckman1.  Laurence  Mound2,  Michael  Whiting3 

Brigham  Young  University,  U.S.A.,  2CSIRO,  Australia,  3Brigham  Young  University,  U.S.A. 

Encompassing  nearly  6,000  species,  Thysanoptera  has  two  suborders  (Tubulifera  and  Terebrantia)  with  nine  extant 
families  but  their  phylogenetic  relationships  are  poorly  understood.  Here,  five  genetic  loci  (18S,  28S,  Histone  3,  Cox 
I,  and  Tubulin  alpha  1)  for  101  species  representing  six  of  the  nine  extant  thrips  families.  Trees  were  reconstructed 
using  parsimony  and  model-based  methods  for  the  combined  data  set.  Thrips  are  suspected  of  having  a  high 
degree  of  rearrangement  within  the  mitochondrial  genome,  two  mitochondrial  genomes  were  sequenced  using  454 
pyro-sequencing  for  one  Tubuliferan  species  and  one  Frankliniella  species.  The  objectives  of  this  study  were  to  (1) 
test  the  monophyly  of  the  suborders  Tubulifera  and  Terebrantia;  (2)  elucidate  relationships  among  the  thrips 
families;  and  (3)  investigate  the  evolution  of  gene  rearrangements  in  the  mitochondrial  genome.  Our  analyses 
strongly  support  the  monophyly  of  both  suborders  Tubulifera  and  Terebrantia.  Phlaeothripidae  Aeolothripidae, 
Melanthripidae  and  Thripidae  are  all  monophyletic.  The  relationship  between  Aeolothripidae  and  Merothripidae  to 
the  rest  of  Terebrantia  is  equivocal.  Four  of  the  six  subfamilies  are  recovered  as  monophyletic.  The  two  largest 
subfamilies,  Phlaeothripinae  and  Thripinae,  are  paraphyletic  and  require  further  study  to  understand  relationships 
within  them.  Patterns  of  mitochondrial  genome  rearrangements  in  light  of  relationships  are  suggestive  of  strong 
phylogenetic  signal  in  gene  rearrangements. 
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Austral  biogeography:  Goodbye  Gondwana  and  the  Moa  buoyancy  hypothesis 


David  Yeates 

CSIRO  Ecosystem  Sciences,  Australia 


Our  understanding  of  the  biogeography  of  the  southern  end  of  the  world  has  been  revolutionized  in  recent  years. 
The  comfortable  assumption  that  austral  distributions  can  be  explained  by  Gondwanan  ancestry  followed  by 
vicariance  has  been  overturned  by  evidence  from  studies  estimating  divergence  times  of  key  austral  taxa  using 
molecular  data.  A  number  of  iconic  gondwanan  groups  contain  internal  nodes  that  are  too  young  to  be  explained  by 
gondwanan  vicariance,  and  suggest  that  long  distance  over-ocean  dispersal  has  been  an  important  process  in 
shaping  austral  distributions.  Our  knowledge  of  these  distributions  and  the  processes  that  shape  them  will  improve 
as  we  gain  further  insights  into  the  distribution  of  extant  and  extinct  austral  lineages  and  improve  divergence  time 
estimation  methods.  A  number  of  processes  are  likely  to  have  affected  the  distribution  of  each  austral  lineage,  and 
ecological  factors  will  influence  the  probability  of  these  processes.  We  discuss  these  issues  using  recent  evidence 
from  Diptera  and  Mecoptera. 
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Alticinae  (Coleoptera:  Chrysomelidae)  diversity  in  Oaxaca,  Mexico:  A  preliminary  study 

David  George  Furth 
Smithsonian  Institution,  U.S.A. 


These  results  are  part  of  a  preliminary  study  of  the  insect  diversity  of  the  southern  Mexican  state  of  Oaxaca. 
Presented  are  the  results  from  fieldwork  carried  out  in  August-September  2010.  Approximately  48  species  in  25 
genera  of  Alticinae  (Coleoptera:  Chrysomelidae)  were  collected.  This  is  added  to  previously  recorded  data  from  the 
literature  as  well  as  records  from  several  North  American  collection  holdings. 
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Discerning  pattern  in  the  connection  of  Cassidinae  (Coleoptera,  Chrysomelidae)  and  host  plants 

Donald  Windsor 

Smithsonian  Institution,  Panama 


Many  of  us  record  “biological  data”  such  as  host  plant  identity  when  we  make  collections.  But  what  do  we  to  do  with 
this  information?  The  construction  of  trophic  webs  is  one  option.  Their  construction  distills  a  great  deal  of  complexity 
into  metrics  and  graphics  which  facilitate  comparisons  among  taxa,  guilds  and  communities.  We  present  results 
from  studies  of  Cassidinae  leaf  scrapers  and  leaf  miners  in  Panama,  Bolivia  and  elsewhere  which  reveal  significant 
differences  in  the  way  some  taxa  within  Chrysomelidae  are  connected  to  host  plants. 
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Phylogeny  and  social  evolution  of  the  Halictidae 


Jason  Gibbs1.  Sean  Gary  Bradv2.  Kojun  Kanda3,  Bryan  N.  Danforth4 

1  Cornell  University,  U.S.A.,  2Smithsonian  Institution,  U.S.A.,  3Oregon  State  University,  U.S.A.,  4 Cornell  University,  U.S.A, 


The  bee  family  Halictidae  is  one  of  the  most  interesting  groups  of  insects  from  the  perspective  of  social  evolution. 
More  behavioural  diversity  is  present  in  the  halictid  bees  than  any  other  comparable  taxon.  The  halictid  bees  were 
once  thought  to  have  evolved  eusociality  'many'  times.  New  phylogenetic  results  -  focussed  on  the  tribe  Halictini, 
which  includes  the  most  behaviourally  diverse  genera  -  and  model-based  ancestral  state  reconstruction  suggest 
fewer  and  more  ancient  origins  of  eusociality  than  previously  believed. 
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Adephagan  phylogeny  based  on  sequence  data  from  the  BToL  project 


David  Maddison1 ,  Kojun  Kanda2,  Kipling  Will3 

1 0regon  State  University,  U.S.A.,  2 Oregon  State  University,  U.S.A.,  3 University  of  California, 


S1 14 


I  will  present  preliminary  results  of  analyses  of  DNA  sequence  data  from  four  loci  (ArgK,  CAD,  wg  28S)  for 
Adephaga  (Coleoptera)  with  an  emphasis  on  carabid  beetles.  Implications  for  the  evolution  of  aquatic  life  history, 
placement  of  classically  problematic  taxa  and  well-supported  and  novel  phylogenetic  relationships  will  be  discussed. 
I  will  present  preliminary  results  of  analyses 
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Insect  Immunology,  Physiology  and  Neurobiology  S303 

Nutrition  and  ageing  in  Drosophila  melanogaster 


Matthew  Piper 

University  College  London,  United  Kingdom 


Approximately  75  years  ago  it  was  reported  that  a  moderate  reduction  in  food  intake  without  malnutrition  extended 
the  lifespan  of  rats.  This  intervention,  known  as  calorie  restriction  or  dietary  restriction,  has  since  been  shown  to  be 
effective  in  enhancing  lifespan  in  a  range  of  organisms  from  yeast  to  primates  and  yet  neither  the  dietary  effectors 
nor  the  molecular  mechanisms  have  been  conclusively  identified.  We  have  been  using  Drosophila  melanogaster  to 
examine  the  mechanisms  behind  the  dietary  restriction  effect.  Our  data  clearly  demonstrate  that  extremely  small 
modifications  to  dietary  amino  acid  balance  can  recapitulate  the  lifespan  effects  of  wholesale  food  restriction.  We 
have  therefore  been  interested  in  further  characterising  these  manipulations  with  the  aim  of  uncovering  their 
mechanism  of  action.  I  will  present  evidence  for  a  rational  approach  to  defining  what  constitutes  a  balanced  diet  for 
D.  melanogaster  and  explain  how  it  can  clarify  a  great  deal  of  work  that  has  been  undertaken  to  understand  the 
mechanisms  of  dietary  restriction. 
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Central  neurons  modulating  feeding  motor  rhythms  in  Drosophila 


Michael  Pankratz 
University  of  Bonn,  Germany 


Drosophila  has  been  a  powerful  genetic  model  for  studying  different  types  of  behaviors.  Numerous  elegant  studies 
have  combined  genetic,  behavioral  and  optical  techniques  to  study  pheromone  control  of  mating,  chemosensory 
signaling  and  olfactory  learning.  For  feeding  behavior,  which  has  attracted  much  recent  interest,  most  of  the  studies 
have  been  in  the  context  of  response  to  external  olfactory/gustatory  cues,  or  to  internal  hunger  states.  By  contrast, 
very  little  is  knowns  on  the  central  processes  that  control  the  motor  circuits  of  these  behaviors.  We  have  combined 
electrophysiological  and  genetic  approaches  to  analyze  the  feeding  motor  circuits  in  the  Drosophila  larval  central 
nervous  system.  Neuronal  activity  of  selected  neurotransmitter  and  neuropeptide  expressing  cells  was  manipulated 
by  temperature-inducible  and  optogenetic  tools.  We  identified  central  serotonergic  neurons  that  set  the  motor 
rhythm  frequency  of  pharnygeal  pumping.  Axon  tracing  with  photoactivatable  GFP  and  live  calcium  imaging 
revealed  rhythmically  active  glutamatergic  and  serotonergic  neurons  that  send  projections  to  the  feeding  apparatus 
and  the  enteric  nervous  system.  Glutamatergic  clusters  comprise  the  feeding  motor  neurons  and  show  neuritic 
arborizations  in  the  subesophageal  ganglion  (SOG).  A  novel  cluster  of  four  serotonergic  cells  arborize  in  an 
overlapping  SOG  region  and  direct  the  activity  of  nerves  that  project  to  the  alimentary  tract.  These  results  indicate 
that  central  serotonergic  system  coordinates  multiple  neural  circuits  underlying  food  intake  and  digestion. 
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Plant  quality  is  more  than  just  nutrients:  Insect  herbivores  can  choose  microclimates  to  achieve 

nutritional  homeostasis 

Fiona  Clissold1,  Stephen  Simpson2 

1  The  University  of  Sydney,  Australia,  2The  University  of  Sydney,  Australia 

Temperature  and  nutrition  interact  to  affect  the  life  histories  of  ectotherms.  These  interactions  are  generally  believed 
to  be  mediated  via  metabolic  rate,  rather  than  by  changes  in  the  rates  and  ratios  at  which  particular  nutrients  are 
digested,  absorbed  and  utilized.  We  show  that  the  rates  and  balance  of  protein  and  carbohydrate  absorbed  from 
particular  host  plants  by  a  model  herbivore,  the  locust,  is  temperature  dependent.  Furthermore,  locusts  were  able  to 
choose  body  temperatures  so  that  protein  and  carbohydrate  were  differentially  absorbed  to  redress  experimentally 
imposed  nutrient  imbalances.  Hence,  ‘diet  quality’  is  temperature  sensitive  and  insect  herbivores  can  manipulate 
this  relationship  to  their  own  ends.  These  findings  suggest  micro-climatic  effects  may  be  of  more  importance  than 
previously  appreciated  for  understanding  the  consequences  changed  environmental  temperatures  and  microclimate 
on  animal-plant  interactions. 
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Function  and  antigenicity  of  mosquito  salivary  proteins 

Bruno  Area1 ,  Fabrizio  Lombardo2,  Raffaele  Ronca3,  Cinzia  Rizzo4,  Gabriella  Fiorentino5,  David  Modiano6 

1Sapienza  University  of  Rome,  Italy,  2Sapienza  University  of  Rome,  Italy,  3 University  Federico  II,  Naples,  Italy,  4Sapienza 

University  of  Rome,  Italy,  5 University  Federico  II,  Naples,  Italy,  6Sapienza  University  of  Rome,  Italy 


Substantially  improved  knowledge  of  mosquito  salivary  repertoires  has  been  achieved  in  the  last  decade  through 
transcriptome  and  expression/functional  studies.  Nevertheless,  a  large  number  of  salivary  proteins  are  so  far  without 
a  function  and  our  understanding  of  the  effects  of  mosquito  saliva  on  host  immune  response  and  pathogen 
transmission/infection  is  still  rudimentary.  We  recently  characterized  two  Anopheles  gambiae  salivary  proteins 
restricted  to  anopheline  mosquitoes  and  involved  in  hematophagy:  gSG6  and  cE5.  The  first  helps  mosquito  blood 
feeding  by  a  still  unknown  mechanism,  the  second  is  a  highly  specific  fast-  and  tight-binding  thrombin  inhibitor.  Both 
proteins  are  immunogenic  to  humans  and  evoke  different  humoral  responses  in  exposed  individuals  from  a  malaria 
hyperendemic  area.  The  IgG  response  to  gSG6  decreased  with  age  whereas  anti-cE5  IgG  levels  showed  an 
opposite  trend.  lgG4  was  the  dominant  anti-gSG6  IgG  subclass  (lgG4>lgG1),  instead  IgGI  was  the  main  anti-cE5 
antibody  (lgG1»lgG4).  Since  IgGI  and  lgG4  are  often  considered  as  markers  of  Thl-  and  Th2-type  responses  we 
believe  we  have  identified  two  salivary  antigens  with  strikingly  different  antigenic  properties:  (i)  gSG6,  triggering  a 
Th2-type  response,  with  high  lgG4  levels  and  induction  of  tolerance;  (ii)  cE5,  eliciting  a  Thl -type  response,  with  high 
IgGI  levels  and  no  development  of  tolerance.  The  availability  of  salivary  components  triggering  differential  host 
responses  is  expected  to  help  dissecting  the  complexity  of  the  human  immune  response  to  mosquito  saliva  and  to 
provide  a  deeper  understanding  of  the  potential  for  mosquito  salivary  proteins  to  be  exploited  in  the  fight  against 
vector-borne  diseases. 
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Neuropeptides  in  the  midgut 
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Endocine  cells  in  the  midgut  of  both  larval  and  adults  of  Drosophila  melanogaster  were  identified  with  antisera  to 
various  neuropeptides.  Allatostatins  A,  B  and  C,  neuropeptide  F,  diuretic  hormone  31,  tachykinins  and  short 
neuropeptide-F  (sNPF)  producing  endocrine  cells  were  found.  Axons  immunoreactive  toward  antisera  to  short 
neuropeptide  F  and  pigment-dispersing  factor  are  also  present  in  the  midgut.  The  Drosophila  insulin  3  gene  is  also 
expressed  in  the  midgut,  but  dilp3-gal4  flies  suggest  that  it  is  produced  muscles,  not  endocrine  cells. 
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Cuticular  hydrocarbons  and  behaviour  in  social  insects 


Judith  Ingrid  Dr  Korb 

University  of  Osnabrueck,  Germany 


Social  insects  (ants,  termites  and  some  bees  and  wasps)  live  in  complex  societies  which  are  mainly  coordinated 
through  chemical  communication.  Especially  cuticular  hydrocarbons  (CHC)  seem  to  be  involved  in  species 
identification,  nestmate  recognition,  and  status  communication  within  colonies.  The  latter  two  are  particular 
important  as  they  ensure  that  altruistic  behaviour  is  directed  towards  relatives  and  that  colonies  have  few  conflicts. 
The  ‘reproductive  harmony’  in  social  insects,  expressed  in  the  queen’s  reproductive  monopoly,  is  often  maintained 
via  CHCs  on  the  queen’s  cuticle  that  reveal  her  fertility  to  the  non-reproductive  workers.  There  has  been 
fundamental  progress  in  uncovering  how  CHCs  function  in  insect  societies.  I  will  provide  an  update  on  this  progress 
and  present  results  for  a  termite  species  where  the  underlying  molecular  process  of  royalty  signalling  has  been 
studied  in  detail.  Using  a  combination  of  RNA  interference,  behavioural  assays,  endocrinological  studies  and 
chemical  analyses  we  could  identify  a  gene  involved  in  the  production  of  the  queen’s  royalty  scent  in  the  lower 
termite  Cryptotermes  secundus.  The  expression  of  this  gene,  Neofem4,  seems  to  be  positively  regulated  by  juvenile 
hormone.  This  makes  Neofem4,  a  cytochrome  P450  gene,  a  reliable  indicator  of  the  queen’s  fertility. 
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Development  and  Reproduction  S402 

Induction  of  diapause  and  seasonal  morphs  in  butterflies  and  other  insects 


Soren  Nylin 

Stockholm  University,  Sweden 


The  'choice'  whether  to  enter  diapause  or  to  develop  directly  has  profound  effects  on  the  life  histories  of  insects,  and 
may  thus  have  cascading  consequences  such  as  seasonal  morphs  and  other  less  obvious  forms  of  seasonal 
plasticity.  Here,  I  briefly  review  recent  advances  regarding  knowledge  of  the  control  of  diapause  and  seasonal 
morphs  at  the  genetic  and  physiological  levels.  I  then  use  examples  from  my  own  research  (primarily  on  butterflies) 
as  a  starting  point  for  outlining  some  areas  of  research  where  we  still  have  a  limited  understanding:  The 
photoperiodic  response  is  often  modified  by  e.g.  temperature  and  hostplants,  but  to  what  extent  are  these 
responses  adaptive?  Are  growth  rate  differences  between  pathways  causes  or  consequences?  What  is  the  role  of 
parental  effects  and  sex  linkage  on  the  photoperiodic  control?  Are  seasonal  morphs  always  adaptive? 
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The  Hippo  pathway  in  panoistic  ovaries 


Maria  Dolors  Piulachs1.  Paula  Irles2 

''institute  of  Evolutionary  Biology  (CSIC-UPF),  Spain,  2lnstitute  of  Evolutionary  Biology  (CSIC-UPF),  Spain 


Drosophila  melanogaster,  the  classical  model  of  meroistic  ovaries,  has  been  deeply  studied  in  the  past  years. 
Hovewer,  few  information  is  available  about  the  molecular  mechanisms  regulating  oogenesis  in  panoistic  ovaries.  In 
an  attempt  to  afford  data  on  this  primitive  ovarian  type,  we  work  on  Blattella  germanica,  a  cockroach  species  having 
panoistic  ovaries  where  only  the  basal  oocyte  is  developed  in  each  gonadotrophic  cycle.  In  the  long  term,  our 
interest  is  to  understand  the  evolutionary  transition  between  panoistic  and  meroistic  ovary  types.  As  the  hippo 
pathway  is  conserved  in  all  organisms  studied  to  date,  it  can  be  a  suitable  model  to  afford  data  on  the  evolution  of 
these  two  ovary  types.  Ovarian  transcriptomes  obtained  in  our  research  group  throws  us  most  of  the  components  of 
the  hippo  pathway,  and  we  have  studied  the  mRNA  expression  pattern,  and  the  function  of  the  hippo  core  pathway 
in  the  regulation  of  the  follicular  epithelium  using  RNAi  techniques.  Our  results  show  that  in  ovaries  with  hippo 
components  depleted,  the  stalk  cells  in  the  follicle  lost  their  fate,  probably  by  affecting  Notch  signalling.  In  addition, 
in  the  follicular  epithelium  we  observed  cell  over-proliferation  and  the  formation  of  a  double  layer  of  cells.  These 
results  are  consistent  with  the  previous  studies  in  the  meroistic  ovary  of  D.  melanogaster,  thus  suggesting  that  the 
function  of  hippo  pathway  is  generally  conserved  in  insect  ovaries. 
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Molecular  evolution  in  social  insects 


Georgia  Tech,  U.S.A. 


The  evolution  of  sociality  represented  one  of  the  major  transition  points  in  evolutionary  history.  We  are  interested  in 
understanding  how  evolutionary  processes  affect  social  systems  and  how  sociality,  in  turn,  affects  the  course  of 
evolution.  The  main  subjects  of  our  research  are  the  social  insects,  which  display  the  most  advanced  levels  of 
sociality  and  dominate  ecological  communities  because  of  their  sophisticated  group  behaviors.  Our  recent  research 
has  focused  on  understanding  the  molecular  underpinnings  of  social  behavior  using  comparative  and  functional 
genomic  approaches.  I  will  discuss  studies  aimed  at  deciphering  how  epigenetic  inheritance  affects  the  formation  of 
social  insect  castes.  In  addition,  I  will  present  information  on  how  gene  evolution  is  coupled  to  phenotypic  variation 
in  insect  societies.  Overall,  our  research  helps  link  molecular  processes  to  the  evolution  of  advanced  societies  and 
phenotypic  diversity. 
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Regulation  of  transposons  in  pestiferous  mosquitoes  and  tephritid  fruit  flies  that  are  subjects  of 

SIT  programs 

Peter  Atkinson1,  Peter  Arensburger2,  Robert  H.  Hice3,  Jennifer  A.  Wright4 

1  University  of  California,  Riverside,  U.S.A.,  2 University  of  California,  Riverside,  U.S.A.,  3University  of  California,  Riverside, 
U.S.A.,  4University  of  California,  Riverside,  U.S.A. 

The  genome-wide  regulation  of  transposons  in  at  least  Drosophila  melanogaster  has  been  proposed  to  occur  at 
least,  in  part,  by  small  RNAs  which,  in  a  dicer-independent  pathway.  We  were  interested  to  determine  if  these 
piRNAs  also  exist  in  the  mosquito  Aedes  aegypti  and,  if  so,  whether  they  are  specific  to  the  large  and  diverse 
transposon  complement  of  this  insect  pest.  We  also  sought  to  determine  whether  the  expansion  of  genes  involved  in 
piRNA  biogenesis  in  Aedes  led  to  any  of  these  genes  having  different  stage  and  tissue  specific  expression  relative 
to  their  orthologs  in  D.  melanogaster.  We  find  that  while  many  piRNAs  in  Aedes  are  targeted  to  transposons,  many 
also  target  protein-coding  genes.  We  also  find  that  some  of  the  piRNA  biogenesis  genes  of  Ae.  aegypti  are 
expressed  in  somatic  tissues.  The  implications  of  these  findings  will  be  discussed. 
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What's  so  interesting  about  spider  sperm? 

Marie  E  Herberstein 
Macquarie  University,  Australia 


Most  models  of  sperm  competition  assume  mobile  sperm  that  can  actively  compete  with  each  other  over 
fertilisation.  Spider  sperm  offer  a  very  different  perspective  as  sperm  tails  are  rolled  up  during  transfer  and  require 
activation  within  the  female  sperm  storage  organ  to  gain  mobility  for  fertilisation.  This  scenario  places  unique 
selective  pressures  on  sperm  evolution  and  opportunities  for  female  control.  In  this  presentation  I  will  unveil  the 
impressive,  but  possibly  underestimated  potential  that  spiders  offer  in  the  field  of  sexual  selection  and  sperm 
competition. 
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Acoustic  communication  and  dynamics  of  mating  investments  in  bushcrickets  (Orthoptera: 

Tettigoniidae) 


Gerlind  U.C.  Lehmann 

Humboldt  University  Berlin,  Germany 


Tettigoniid  males  signal  their  willingness  to  mate  through  their  mating  songs,  which  give  females  the  opportunity  to 
choose  between  different  males  without  direct  contact.  The  songs  are  assumed  to  communicate  the  male’s  quality 
and  fitness.  One  of  the  males’  qualities  is  the  transfer  of  large  nuptial  gifts  at  mating.  A  male’s  fitness  might  be 
reflected  in  his  investment  in  song  production  and  spermatophore  investment.  The  perceived  assessment  of  mating 
opportunities  on  the  one  hand  and  the  potential  risk  of  competition  by  rival  males  on  the  other  hand  make  male 
tettigoniid  reproductive  investments  highly  dynamic.  I  present  data  about  the  adjustment  in  males’  song  production 
and  spermatophore  investment  patterns  with  regard  to  a  range  of  environmental  factors  such  as  population  density, 
male-male  competition  and  a  male’s  condition. 
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Divergence  in  matingdisplays  predicted  by  divergence  in  mate  preferences,  not  their  strength 

Rafael  L.  Rodriguez1,  David  Gray2.  Janette  W.  Boughman3,  Eileen  A.  Hebets4,  Gerlinde  Hobel5,  Laurel  B.  Symes6 
1  University  of  Wisconsin-Milwaukee,  U.S.A.,  2California  State  University,  U.S.A.,  3 Michigan  State  University,  4 University  of 
Nebraska  Lincoln,  U.S.A.,  5 University  of  Wisconsin-Milwaukee,  U.S.A.,  6Dartmouth  College,  U.S.A. 


After  decades  of  intense  research,  the  role  of  sexual  selection  in  speciation  remains  unclear.  We  suggest  that  this 
ambiguity  may  be  due  to  comparative  tests  of  the  effect  of  sexual  selection  on  speciation  not  making  a  distinction 
between(i)  the  strength  and(ii)  the  amount  of  divergence  in  the  forces  that  causesexual  selection.  We  address  this 
distinction  with  taxonomically  and  methodologically  diverse  case  studies  of  sexual  selection  via  mate  choice, 
including  insects,  spiders,  frogs  and  fish.  We  relate  quantitative  descriptions  of  mate  preferences  to  the  distribution 
of  sexual  ornament  traits,  and  find  that  ornament  divergence  is  explained  by  the  amount  of  divergence  in  mate 
preferences,  rather  than  by  their  strength. This  finding  is  intimately  connected  to  speciation,  because  divergence  in 
ornaments  and  mate  preferences  often  directly  influences  assortative  mating  and  reproductive  isolation.  We 
conclude  that  the  effect  of  sexual  selection  on  speciation  may  have  been  considerably  underestimated  to  date. 
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Genomics  of  social  behavior  in  fire  ants 


John  Wang 

Academia  Sinica,  Taiwan 


The  fire  ant  Solenopsis  invicta  is  characterized  by  a  remarkable  form  of  social  polymorphism,  with  the  presence  of 
one  or  several  queens  per  colony  being  completely  associated  with  allelic  variation  at  a  single  Mendelian  factor 
marked  by  the  gene  Gp-9.  Because  additional  phenotypic  differences  in  physiology,  fecundity,  and  behavior  are  also 
completely  associated  with  Gp-9,  it  has  been  hypothesized  that  the  locus  is  actually  comprised  of  multiple  genes 
that  form  a  supergene.  To  test  this  possibility,  we  mapped  the  monogyny/polygyne  social  polymorphism  to  higher 
resolution  using  restriction-site  associated  DNA  (RAD)  tag  sequencing,  which  is  a  recently  developed  method  that 
permits  rapid  SNP  discovery  and  genotyping  at  low  cost.  By  taking  advantage  of  the  recently  completed  draft 
genome  sequence  for  fire  ants,  we  were  able  to  anchor  many  of  the  RAD  tags  to  the  genome,  and  we  found  that 
Gp-9  is  associated  with  a  non-recombining  region  covering  ~13  Mb  and  corresponding  to  ~2/3  of  the  chromosome. 
Thus,  variation  in  colony  social  form  in  fire  ants  is  associated  with  a  very  large  supergene  which  we  propose  to  be  a 
social  chromosome. 
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Selecting  volatiles  in  the  field  to  protect  brassicaceous  crops  against  the  cabbage  root  fly,  Delia 

radicum 

Anne-Marie  Cortesero1.  Alan  Kergunteuil2,  Anne  Le  Ralec3,  Sebastien  Dugravot4 

1  University  of  Rennes,  France,  2 University  of  Rennes,  France,  3 Agrocampus  Quest,  France,  4 University  of  Rennes,  France 


Volatiles  resulting  from  plant  herbivore  interactions  play  an  important  role  in  the  behavioral  decisions  of 
phytophagous,  predatory  and  parasitoid  insects  and  could  be  used  for  managing  pest  insects.  However,  to  date  and 
after  about  40  years  of  research,  documented  studies  on  applications  in  the  field  remain  extremely  scarce.  Delia 
radicum,  the  cabbage  root  fly,  is  a  major  pest  of  brassicaceous  crops  for  which  classical  control  strategies  are 
currently  lacking.  We  have  shown  that  dimethyl  disulfide,  a  compound  emitted  by  roots  heavily  infested  by  D. 
radicum  larvae,  was  attractive  for  its  main  natural  enemies  and  could  lower  the  number  of  eggs  laid  on  treated 
plants  in  the  field  by  60%.  As  a  follow  up  of  this  work,  we  conducted  another  field  study  to  select  additional  volatiles 
that  could  be  used  in  a  push-pull  approach.  Several  synthetic  HIPVs,  selected  on  the  basis  of  their  potential  action 
on  the  behavior  of  both  the  fly  and  its  natural  enemies,  were  placed  in  odor  dispensers  in  experimental  broccoli 
plots.  Our  results  confirmed  the  role  of  dimethyl  disulfide  in  reducing  D.  radicum  egg  numbers  on  broccoli  plants  and 
revealed  other  compounds  that  both  influenced  plant  infestation  by  the  fly  and  regulation  by  its  main  natural 
enemies.  This  study  is  a  first  step  in  designing  a  push-pull  method  to  control  the  cabbage  root  fly  but  many  steps 
need  to  be  investigated  before  such  a  method  can  be  implemented. 
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((E)-1 1-tetradecenyl  acetate  and  (E,E)-9,11-tetradecadien-1-yl  acetate,  95:5),  b)  a  new  four-component  blend  ((E)- 
1 1  -tetradecenyl  acetate  and  E,E-9,11-tetradecadien-1-yl  acetate  plus  (E)-ll-tetradecen-l-ol  and  (E)-11- 
hexadecenyl  acetate  (10:0.5:0.1:0.05)),  c)  higher  ratio  of  the  two  new  minor  compounds  (10:0.5:10:10),  d)  extra 
minors  with  an  antagonist  ((Z)-1 1-tetradecenyl  acetate)  added,  e)  extra  minors  with  antagonist  minus  the  most 
expensive  component  (E,E-9,11-tetradecadien-1-yl  acetate),  compared  to  f)  untreated  controls.  In  the  laboratory, 
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Behavior  and  Chemical  Ecology  S608 

Identification  and  assessment  of  a  botanical  termiticide  from  Eremophila  mitchellii 

Robert  N  Spooner-Hart1 .  David  N  Leach2,  Karren  Beattie3,  Albert  H  Basta4,  Amanda  Reichelt-Brushett5,  Aaron  Pollack6 
1  University  of  Western  Sydney,  Australia,  2 University  of  Western  Sydney,  Australia,  3 Southern  Cross  University,  Australia, 
4University  of  Western  Sydney,  Australia,  5Southern  Cross  University,  Australia,  6Southern  Cross  University,  Australia 


The  wood  of  false  sandalwood,  Eremophila  mitchellii,  is  resistant  to  termite  attack  in  its  natural  environment; 
however,  the  properties  conferring  this  resistance  were  unknown.  Our  research  established  that  the  essential  oil 
from  the  heartwood  of  this  species  provides  much  of  this  resistance.  Steam-distilled  E.  mitchellii  wood  oil  exhibited 
toxic,  repellent  and  antifeedant  activity  against  the  termites  Nasutitermes  exitiosus  and  Coptotermes  acinaciformis  in 
the  laboratory.  Detailed  analysis  of  the  oil  was  carried  out  by  GC-FID,  GC-MS,  LCMS  and  NMR  spectroscopy.  After 
fractionation  by  preparative  HPLC,  eight  components  of  the  wood  oil  were  characterized  and  accounted  for  >80%  of 
the  oil.  Bioassay-guided  fractionation  determined  that  eremophilone  and  8-hydroxy-1(10)-  dihydroeremophilone 
were  the  principal  active  constituents  in  the  oil.  Pinus  radiata  wood  impregnated  with  E.  mitchellii  oil  was  found  to 
reduce  damage  by  C.  acinaciformis  and  Mastotermes  darwiniensis  in  the  laboratory,  and  by  C.  acinaciformis  in  the 
field. 


Keywords,  botanical  termiticide,  repellent, 
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Insect  related  Interactions  at  a  Multi-trophic  Ecosystem  S703 


Host  plant  shift  caused  loss  of  a  biosynthetic  enzyme  in  larvae  of  Chrysomela  lapponica 

(Chrysomelinae) 


Wilhelm  Boland1 ,  Roy  Kirsch2 

1  Max  Planck  Institute  for  Chemical  Ecology,  Germany,  2 Max  Planck  Institute  for  Chemical  Ecology,  Germany 


Leaf  beetle  larvae  of  the  subtribe  Chrysomelina  are  able  to  exploit  secondary  metabolites  from  their  host  plants  to 
create  their  own  chemical  defence.  The  metabolites  are  transferred  from  the  larval  gut  lumen  into  the  defensive 
secretion  for  further  conversion  into  the  deterrents.  The  ability  for  sequestration  is  already  present  in  deterrent  de 
novo-producing  larvae  and  we  demonstrated  that  exogenous  compounds  can  interfere  with  the  enzymes  of  the  de 
novo-synthesis.  In  contrast  to  the  de  novo  producers,  the  sequestering  species  specialized  more  and  more  in  their 
host  plants,  e.g.  salicin  sequestration  requires  feeding  on  salicaceous  plants.  But  in  the  course  of  Chrysomelina 
evolution  host  shifts  occurred  from  Salicaceae  to  Betulaceae  especially  in  the  species  Chrysomela  lapponica.  These 
shifts  are  mirrored  in  the  secretion  composition:  willow  feeders  produce  manly  salicyl  aldehyde  and  birch  feeders 
mainly  a  cocktail  of  different  butyryl  esters.  By  secretome  analyses  we  revealed  that  the  lack  of  salicyl  aldehyde  is 
due  to  the  loss  of  the  functional  enzyme  salicyl  alcohol  oxidase  (SAO)  which  catalyzes  the  oxidation  from  the 
alcohol  to  the  aldehyde.  A  mutation  in  the  SAO  gene  is  responsible  for  the  loss  of  SAO  activity  in  the  secretion  of 
birch  feeders  [1].  [1]  R.  Kirsch,  H.  Vogel,  A.  Muck,  J.M.  Pasteels  &  W.  Boland.  Host  plant  shifts  affect  a  major 
defense  enzyme  in  Chrysomela  lapponica.  (2011)  Proc.  Natl.  Acad.  Sci.,  USA.,  108,  4897-4901., 
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Insect  related  Interactions  at  a  Multi-trophic  Ecosystem  S706 

Tropical  trees  influence  trophic  structure  but  not  diversity  of  litter  arthropod  communities 

David  Andres  Donoso1 .  Mary  K.  Johnston2,  Natalie  A.  Clay3,  Michael  E.  Kaspari4 

1  University  of  Oklahoma,  U.S.A.,  2 University  of  Oklahoma,  U.S.A.,  3University  of  Oklahoma,  U.S.A.,  4 University  of  Oklahoma, 
U.S.A. 


Litter  arthropods  in  tropical  forests  are  diverse  and  patchily  distributed  in  space  and  time.  However,  litter  arthropods 
are  tied  to  trees  providing  food  and  shelter  resources  necessary  for  litter  arthropod  survival.  I  review  basic  theory 
relevant  to  this  interplay  between  trees  and  their  litter  arthropods.  The  'tree'  hypothesis  posits  that  environments 
underneath  tree  canopies  are  different  from  those  between  canopies  in  ways  that  shape  arthropod  distribution.  The 
'species'  hypothesis  posits  that  different  plant  species  maintain  distinct  litter  environments  to  which  arthropod 
distribution  respond.  Because  trees  varies  in  the  amount  of  litter  they  produce,  one  proposed  mechanism  for  tree  or 
species  effects  would  link  greater  litter  volumes  to  increased  predator/prey  ratios  by  increasing  arthropod 
abundance  in  lower  trophic  levels.  Besides  trophic  structure,  trees  can  also  affect  litter  assemblages  in  other  ways, 
the  tree  specialization  hypothesis  proposes  that  tree-driven  habitat  heterogeneity  maintains  litter  arthropod  diversity. 
In  this  talk  I  present  results  supporting  the  tree  hypothesis.  Trophic  structure  of  litter  arthropods  responded  strongly 
to  litter  pools,  but  are  agnostic  with  respect  to  the  tree  species  producing  it.  Furthermore,  few  links  between  trees 
species  and  arthropod  species  suggest  that  reasons  other  than  tree  diversity  likely  promote  and  maintain  litter 
arthropod  diversity  in  the  tropics. 


Keywords.  Tropical  arthropods,  litter  depth,  predators  to  prey  ratios 
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S804W06 

Pesticides,  GIVI  Crops,  Resistance  and  Toxicology  S804 

The  ultimate  strategy  on  countermeasure  for  insect  resistance  to  insecticide 


Nagoya  University  Japan 


Since  1913  San  Jose  scale  developed  resistance  to  lime  sulfur,  many  researches  have  been  conducted  but 
continue  this  problem.  The  origin  of  resistance  is  biological  adaptation.  Dvelpoment  resistance  has  three  phases, 
slow,  hasty  and  stable.  The  ultimate  strategy  on  countermeasure  for  insect  resistance  is  insecticides  rotation  with  no 
cross  resistance  insecticides  with  continual  field  monitoring.  At  present  novel  excellent  insecticides  developed.  I 
hope  those  insecticides  must  carry  out  with  judicious  application. 
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Recent  trends  in  the  use  of  botanical  insecticides  in  North  America 


Murray  B.  Isman 

University  of  British  Columbia,  Canada 


The  potential  of  plant  extracts  and  plant  natural  products  for  insect  management  continues  to  be  a  subject  of 
considerable  research  and  scientific  interest,  but  the  interest  from  the  agrochemical  community  and  consequently 
the  commercial  adoption  of  botanicals  lags  far  behind.  Given  the  logistical  and  regulatory  difficulties  faced  by 
companies  that  have  attempted  to  bring  new  botanicals  to  market,  it  can  be  argued  that  more  research  should  be 
directed  toward  optimal  utilization  of  existing  and  recently  introduced  botanicals  rather  than  the  continued  search  for 
new  plant  extracts  or  plant  natural  products  possessing  bioactivity  against  pest  insects  demonstrated  in  laboratory 
bioassays.  Recent  use  data  from  California  suggest  that  the  growth  in  use  of  botanical  insecticides  has  been  very 
modest,  in  spite  of  the  substantial  growth  of  large-scale  organic  food  production  in  the  state.  Botanicals  must 
compete  with  many  more  efficacious  insecticides,  including  microbials  and  reduced-risk  synthetic  chemicals.  In  G20 
countries,  botanical  insecticides  will  be  more  valued  as  consumer  products  than  for  professional  or  agricultural 
applications. 
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S902F01 

Conservation,  Biodiversity  and  Climate  Change  S902 

Using  ecological  networks  to  conserve  arthropod  biodiversity  in  transformed  landscapes 

James  Stephen  Prvke 
Stellenbosch  University,  South  Africa 


Understanding  edge  effects  between  transformed  landscapes  and  conservation  areas  is  critical  to  conservation 
planning.  Conservation  areas  in  landscape  mosaics  are  often  composed  of  linear  corridors,  resulting  in  more  edges 
than  would  occur  naturally.  Arthropods  are  the  focal  taxa  for  this  study  as  they  are  abundant,  diverse,  and 
environmentally  sensitive  at  point  localities  and  so  represent  a  wide  range  of  taxa  and  their  responses  to 
anthropogenic  change.  Plantation  forestry  has  transformed  much  of  South  Africa’s  grassland,  with  ecological 
networks  (ENs)  currently  being  used  to  mitigate  this  biodiversity  loss  and  to  maintain  ecosystem  processes.  I 
compare  arthropod  biodiversity  along  transects  that  ran  from  within  plantation  blocks  or  indigenous  forest  patches 
(as  a  natural  reference)  into  indigenous  grassland  corridors  or  into  protected  areas.  Two  types  of  exotic  commercial 
trees  and  various  tree  age  classes  were  studied.  I  found  a  32  m  edge  zone  from  plantation  blocks  into  grassland 
corridors.  Few  significant  edge  effects  from  plantation  blocks  occurred  at  greater  distances  than  this,  suggesting  that 
grassland  corridors  with  a  width  <64  m  are  mainly  edge.  This  situation  is  complex,  with  different  taxonomic  groups 
responding  differentially  to  these  edges,  although  by  32  m  from  the  plantation  blocks,  arthropod  richness  and 
species  composition  was  similar  to  those  of  neighbouring  protected  areas.  Indigenous  forest  supported  many 
additional  species,  not  just  within  the  forest,  but  also  with  associated  grassland  corridors.  This  means  that  natural 
edges  are  important  for  maintaining  biodiversity,  while  linkages  within  transformed  habitats  need  to  be  wide  enough 
to  overcome  edge  effects. 
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Diversity  of  the  insect  fauna  of  a  mangrove  forest  in  southern  Mexico  from  the  Middle  Miocene  to 

the  present 


Monica  Moravma  Solorzano  Kraemer1,  Frauke  Stebner2 

1  Senckenberg  Forschungsinstitut  und  Naturmuseum,  Germany,  2 University  of  Bonn,  Germany 


Abstract:  The  present  work  is  a  comparative  analysis  of  the  fossil  insect  fauna  from  Hymenaea  mexicana,  the  origin 
plant  of  Mexican  amber,  to  the  recent  insect  fauna  from  Bursera  simaruba  and  Hymenaea  courbaril  L.,  the  closest 
related  tree  to  H.  Mexicana  in  Central  America.  The  collection  of  recent  insects  was  carried  out  in  a  Biosphere 
Reserve  within  a  Mangrove  forest  located  at  the  pacific  coast  in  the  south  of  Mexico.  This  region  was  chosen 
because  it  is  very  similar  to  the  former  Mexican  amber  forest  according  to  the  floral  composition,  climate,  and 
geographic  location.  The  information  of  the  fossil  material  was  gathered  from  different  Mexican  amber  collections 
around  the  world.  One  special  focus  of  this  work  lies  on  the  taphonomy  of  amber.  This,  to  find  answers  to  key 
questions  concerning  taphonomic  biases  and  filters  of  fossilization  processes  from  the  former  living  fauna  to  the 
amber  faunas  of  the  Miocene  Mexican  amber  forest.  Once  the  taphonomic  processes  in  amber  are  understood  and 
it  is  recognized  which  information  is  lost  and  which  information  is  remained  in  the  fossil  record,  the  stability  of  faunal 
communities  in  a  Mangrove  ecosystem  through  geological  ages  can  be  analyzed  and  discussed.  The  results  reveal 
how  similar  the  recent  fauna  associated  with  Hymenaea  courbaril  L  and  Bursera  simaruba  is  to  the  fossil  fauna  of  H. 
mexicana.  In  addition,  the  present  work  is  a  contribution  to  the  knowledge  of  the  insect  biodiversity  of  a  highly 
diverse  Neotropical  Region,  like  southern  Mexico. 
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fly,  Drosophila  suzukii  Matsumura,  is  one  the  six  most  widespread  species,  and  it  is  found  in  at  least  28  provinces. 
The  infestation  status  of  the  pest  in  recent  years  and  its  control  techniques  in  China  will  be  presented,  as  well  as 
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S1002M09 

Integrated  Pest  Management  S1002 

Control  of  spotted  wing  drosophila  (Drosophila  suzukii)  in  California  cherries 

Robert  Van  Steenwyk 
University  of  California,  U.S.A. 


The  efficacy  and  residuality  of  all  major  insecticide  classes  for  control  of  spotted  wing  drosophila  will  be  discussed 
from  field  evaluations  conducted  in  California  cherry  orchards.  Timing  of  chemical  control  and  new  control 
methodology  that  circumvents  many  phytotoxicity  and  residue  issues  associated  with  chemical  control  of  spotted 
wing  drosophila  will  also  be  reported. 


Key  words.  Spotted  Wing  Drosophila,  Management,  Cherry,  Control 
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tering  121.28  ±  15.98  eggs  compared  to  SP’s  (127.30  ± 
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Integrated  Pest  Management  S1005 


Use  of  life  tables  in  aphid  demography  and  in  evaluation  of  crop  resistance 


''Northwest  A  &  F  University,  China,  2 North  west  A  &  F  University,  China,  3  Northwest  A  &  F  University,  China,  4  Northwest  A&F 
University,  China 


resistance  to  insects.  We  can  use  the  life  table  to  evaluate  the  effects  of  UV-B,  heavy  metals,  high  temperatures, 
and  pesticides  on  aphids.  We  use  also  life  tables  to  differentiate  the  biotype  of  aphids  and  to  estimate  the  influence 

time  T,  and  net  appreciation  rate  R0  are  important  indices.  They  can  reflect  the  influences  of  environmental  factors 
on  aphids.  Furthermore,  46  germplasm  resources  of  wheat  were  identified  by  using  the  life  table  study.  Aphid- 
resistant  cultivars  or  lines  of  wheat  were  selected.  According  to  the  analysis  of  new  XZ  hybrids  of  wheat,  the 
resistance  mechanism  was  tolerant  of  aphids. 
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Integrated  Pest  Management  S1006 

Site  specific  management  of  insect  pests  of  elm  trees  in  the  University  of  Tabriz  campus 

Roqhaiveh  Karimzadeh1.  Mir  Jalil  Hejazi2,  Shahzad  Iranipour3 
1  University  of  Tabriz,  Iran,  2 University  of  Tabriz,  Iran,  3 University  of  Tabriz,  Iran 


Elm  trees  are  important  landscape  trees  in  most  parts  of  the  world  including  Iran.  Like  other  plants  many  pests  injure 
elms  every  year.  Outbreaks  of  sucking  insects  weaken  the  trees  and  produce  large  amounts  of  honeydew 
contaminating  clothes  of  passersby  and  cars  parked  under  the  trees.  High  volumes  of  broad  spectrum  insecticides 
are  used  to  control  these  pests.  The  main  objective  of  this  study  was  site  specific  management  of  the  elm  trees 
using  the  University  of  Tabriz  campus  as  a  pilot.  For  this  purpose,  the  campus  was  divided  into  60x60  m  grids  and 
one  tree  was  chosen  randomly  from  each  grid.  Geographic  coordinates  of  the  selected  tree  was  saved  in  a  hand 
held  GPS.  The  trees  were  sampled  before  spraying.  Each  sample  consisted  of  a  30  cm  branch  terminal.  At  least 
eight  samples  were  taken  from  each  tree  in  four  directions  and  two  canopy  levels.  The  number  of  leaves  and  all 
insects  in  the  samples  were  recorded.  The  data  were  analyzed  and  the  spatial  distribution  of  the  pests  was 
determined.  The  regions  with  high  populations  were  determined  on  the  map.  The  trees  with  higher  populations  were 
sprayed  with  abamectin,  imidacloprid  and  dimethoate  and  their  lethal  effects  were  compared.  Each  treatment 
consisted  of  four  trees  and  three  untreated  trees  were  considered  as  control.  The  trees  were  sampled  1,  2,  4  and  7 
days  after  treatment.  Site-specific  application  reduced  the  insecticide  input  considerably.  The  results  indicated  that 
all  insecticides  reduced  the  pest  populations  significantly  compared  with  control. 
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All  abstracts  are  subject  to  approval  once  submitted  with  the  attendance  certification  issued  by  ICE2012 


XXIV  International  ICE«aKta 
Congress  of  Entomology 


August  19-25, 2012  I  Daegu,  Korea 


XXIV  International  ICE«2S8® 
Congress  of  Entomology 


August  19*25, 2012  I  Daegu,  Korea 


XXIV  International  ICE  2*3  M 

Congress  of  Entomology 

*Ncw  Era  in  Entomology* 

August  19*25, 2012  I  Daegu,  Korea 


XXIV  International  ICE«9KKH 
Congress  of  Entomology 


August  19*25,  2012  >  Daegu,  Korea 


XXIV  International  ICES9S8&SX 
Congress  of  Entomology 

‘New  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


SI  007 


XXIV  International  ICE«9KKH 
Congress  of  Entomology 


August  19*25,  2012  >  Daegu,  Korea 


SI  007 


XXIV  International  ICE  *9988® 
Congress  of  Entomology 

‘New  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


XXIV  International  ICElSassif!! 
Congress  of  Entomology 

•New  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


XXIV  International  ICES92S 
Congress  of  Entomology 

*Ncw  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


XXIV  International  ICE»288® 
Congress  of  Entomology 


August  19*25, 2012  I  Daegu,  Korea 


XXIV  International  ICES9288® 
Congress  of  Entomology 

*Ncw  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


SI  007 


XXIV  International  ICE:»268ta 
Congress  of  Entomology 

•New  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


SI  007 


XXIV  International  ICE'S**.0®: 
Congress  of  Entomology 

‘New  Era  in  Entomology* 

August  19-25, 2012  I  Daegu,  Korea 


S1007TU10 

Integrated  Pest  Management 


A  20  year  evolution  of  pear  pest  management  in  the  Western  United  Si 


US. A.,  3Wilber-Ellis  Co,  US. A. 


spectrum  organophosphate  and  pyrethroid  insecticides  to  a  codling  moth  pheromone  mating  disruption 
system  with  supplemental  reduced  risk  insecticides  will  be  discussed  in  relation  to  causal  factors  responsible 
dramatic  shift.  The  impact  of  this  transition  on  key  secondary  pests  and  on  resurgence  of  dormant  pests 
discussed  along  with  future  directions  of  the  Western  United  States  pear  pest  management. 
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Integrated  Pest  Management  S1008 


Recent  advances  in  the  management  of  insect  pests  of  rice  in  the  USA 


LSU  AgCenter,  U.S.A. 


The  two  most  important  insect  pests  of  rice  in  the  U.S.  are  the  rice  water  weevil,  Lissorhoptrus  oryzophilus,  and  the 
rice  stink  bug,  Oebalus  pugnax.  There  have  been  a  number  of  important  recent  advances  in  the  management 
programs  for  these  two  insects.  An  overview  of  these  recent  advances  will  be  presented.  Topics  will  include  the  use 
of  seed  treatment  insecticides,  development  of  thresholds,  and  the  integration  of  constitutive  and  inducible  plant 
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Integrated  Pest  Management  S1009 

Genetic  basis  of  wheat  resistance  to  the  English  grain  aphid 

Huivan  Zhao1.  Zuqing  Hu2,  Xiangshun  Hu3,  Thomas  Theime4,  Udo  Heimbach5,  Gaisheng  Zhang6 
1  Northwest  A  &  F  University,  China,  2Northwest  A  &  F  University,  China,  3Northwest  A  &  F  University,  China,  4Bio-test 
Laboratory,  Germany,  5 Julius  Kuhn-lnstitu  (JKI),  Germany,  6 Northwest  A  &  F  University,  China 


The  English  grain  aphid  is  an  important  pest  in  wheat  production  worldwide.  Development  of  aphid-resistant  wheat 
and  cereal  varieties  has  been  considered  as  one  of  the  effective  aphid  management  strategies  in  wheat  and  cereal 
production,  which  could  reduce  the  use  of  synthetic  insecticides,  and  improve  crop  yield  and  quality.  A  series  of 
experiments  were  conducted  to  determine  aphid  resistance  machenismms  and  understand  the  genetic  basis  for 
aphid  resistance.  After  massive  screening,  23  varieties  were  seleted  from  2340  wheat  germplasm  as  resistant  to  S. 
avenae.  In  particular,  the  varieties  in  XZ  series,  ’98-10  ?  30  and  ’98-10  ?  35’  were  the  best  in  aphid  resistance 
among  the  selected  wheat  germplasm  lines.  Four  linked  SSR  markers  Xgwm350,  Xbarc70,  Xwmc702  and  XCfd46 
were  identified,  which  were  then  used  for  aphid  resistant  gene  mapping  on  7DL  chromosome  in  wheat.  The  distance 
of  the  four  markers  were  6.3  cM,  15.1  cM,  19.1  cM  and  34.1  cM  on  chromosome  7DL.  Aphid  resistant  gene  in  wheat 
germplasm  ‘98-10  ?  35’  was  determined  on  chromosome  7DL,  which  was  designated  as  Sal.  Furthermore,  aphid 
resistance  in  the  F3  of  98-10-35/1376  was  analyzed  using  DDRT-PCR  technique.  The  banding  patterns  related  to  S. 
avenae  resistance  in  the  F3  plants  could  be  categorized  as  the  following  five  categories:  1)  bands  occurring  in  only 
parents;  2)  bands  occurring  in  only  one  parent;  3)  bands  visualized  in  only  hybrid;  3)  bands  expressed  in  both  hybrid 
and  the  resistant  parent;  4)  bands  in  the  offspring  being  up-regulated;  and  5)  bands  in  the  offspring  being  down- 
regulated. 


Keywords.Wheat,  Aphid  resistance,  Resistance  gene 
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Integrated  Pest  Management  S1013 

Wavelet  method  applied  to  analysis  of  movement  behavior  of  indicator  species 

Hunqsoo  Kim1.  Yuedan  Liu2,  Zongming  Ren3,  Tae-Soo  Chon4 

1  Pusan  National  University,  Republic  of  Korea,  2Chinese  Research  Academy  of  Environmental  Sciences,  China,  3Chinese 
Academy  of  Sciences,  China,  4 Pusan  National  University,  Republic  of  Korea 


We  analyzed  the  time  development  of  movement  behavior  of  indicator  species  using  the  wavelet  method. 
Movement  of  indicator  species  (Daphnia  magna)  was  continuously  recorded  and  the  movement  tracks  were 
transformed  to  time  series  of  coordinates.  We  analyzed  the  time  series  of  movement  track  data  using  the  wavelet 
method  and  subsequently  introduced  quantum  mechanical  analogy  to  quantify  the  movement  tracks.  Each  mode  in 
the  wavelet  method  was  considered  as  a  quantum  mechanical  state  while  the  amplitude  of  each  mode  as  the 
probability.  The  quantum  mechanical  entropy,  von  Neumann  entropy,  could  be  evaluated  and  the  entropy  was 
compared  with  others  including  Shannon  entropy  and  Permutation  entropy.  We  also  discussed  about  application  of 
the  method  for  monitoring  chemical  stress  in  response  behaviors  of  the  indicator  species. 
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S1014TH05 

Integrated  Pest  Management  S1014 

Current  pest  status  of  Halyomorpha  halys  in  the  USA 


George  C.  Hamilton 
Rutgers  University,  U.S.A. 


Since  its  initial  discovery  in  the  late  1990’s  in  Allentown,  PA  and  subsequent  identification  in  2001,  the  brown 
marmorated  stink  bug  (BMSB),  Halyomorpha  halys  (Stal)  has  been  detected  in  over  thirty  five  states  in  the 
continental  United  States.  In  most  states,  BMSB  is  considered  a  nuisance  pest.  However,  BMSB  was  shown  to 
potentially  impact  tree  fruit  in  Pennsylvania  and  New  Jersey  in  2006  and  2007.  In  2010,  BMSB  populations  exploded 
in  the  mid-Atlantic  Unites  States  impacting  a  wide  variety  of  agricultural  crops  throughout  the  mid-Atlantic  area.  The 
impact  and  ramifications  of  this  population  explosion  will  be  discussed. 
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Integrated  Pest  Management  S1015 

Insect  resistance  management  in  GM  crops:  Challenges  for  African  farmers 

Johann  Van  den  Berg 
North-West  University,  South  Africa 


The  African  maize  stem  borer,  Busseola  fusca  (Lepidoptera:  Noctuidae)  developed  resistance  to  Bt  maize  (Cry  1  Ab) 
in  South  Africa,  7  years  after  release  of  Bt  maize  in  the  country.  Since  then  resistance  spread  throughout  the  maize 
belt  of  the  country  where  maize  is  produced  in  large  scale  commercial  farming  systems.  The  insect  resistance 
management  (IRM)  strategy  recommended  for  stem  borers  is  the  high-dose/refuge  strategy  in  Bt  maize  and  Bt 
cotton.  For  Bt  maize,  poor  compliance  to  refuge  requirements  was  blamed  for  resistance  development  in  several 
cases  in  other  parts  of  the  world  as  well  as  South  Africa  where  surveys  showed  that  farmers  only  started  to  comply 
with  requirements,  8  years  after  release  of  Bt  maize.  Non-compliance  can  however  not  be  the  only  reason  for  rapid 
resistance  development.  Resistance  development  highlighted  huge  gaps  in  knowledge  of  pest  biology  (for  example 
migration  patterns)  and  interactions  in  the  wider  agro-ecosystem  (indigenous  host  plants/parasitoids).  IRM  in  Africa 
is  faced  by  challenges  unique  to  farming  in  subsistence  and  small  scale  systems  where  refuge  requirements  are 
unrealistic  and  difficult  to  manage  and  monitor.  Furthermore,  factors  such  as  seed  management  practices,  gene- 
flow  to  maize  land  races  could  be  contributing  factors  to  resistance  development.  Alternative  IRM  strategies  such  as 
seed  mixtures  are  more  practical  but  have  its  own  challenges  and  have  not  been  proven  successful  yet.  While  wild 
host  plants  of  the  African  boll  worm  (Helicoverpa  armigera)  (Lepidoptera:  Noctuidae)  may  contribute  to  unstructured 
refugia,  this  is  not  the  case  with  any  of  the  maize  stem  borers. 
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Insect  Biological  Control  S1105 

Competitiveness  assessment  through  current  market  and  R&D  trend  of  entomopathogenic 

nematode 

Kyung  Bon  Koo1,  Ho  Yul  Choo2,  Hyung  Chul  Lee3,  Young  Jin  Lee4,  Young  Sang  Park5 

1Eco  Win,  Republic  of  Korea,  2Kyung-Sang  University,  Republic  of  Korea,  3Eco  Win,  Republic  of  Korea,  4Eco  Win,  Republic  of 
Korea,  5Eco  Win,  Republic  of  Korea 


Recent  worldwide  efforts  for  environmental  protection  have  brought  an  impact  on  all  agricultural  fields.  This  has  led 
to  an  awareness  of  urgent  transition  to  eco-friendly  farming,  and  biopesticides  such  as  entomopathogenic 
nematodes  are  receiving  remarkable  attention  as  a  new  concept  in  crop  protection.  Hereupon,  competitiveness 
assessment  through  current  market  and  R&D  trends  of  entomopathogenic  nematodes  are  needed.  Global 
biopesticides  market  size  were  valued  at  USD  1.075billion  in  2010,  and  Korean  market  was  valued  at  USD  37 
million,  which  is  roughly  3%  of  the  entire  global  market.  Considering  biopesticides  based  on  soil  microbial  products, 
natural  fertilizer  and  eco-friendly  organic  materials  controlled  under  fertilizer  control  act  and  eco-friendly  farming  act, 
the  market  size  is  estimated  at  around  USD  300  million.  Natural  enemy  market  size  in  Korea  is  estimated  at  USD  25 
million  in  2010  and  it  is  expected  to  grow  to  USD38  million  by  2012  and  USD  81.5million  by  2016.  Upon  evaluating 
competitiveness  of  biopesticides  among  the  entomopathogenic  nematodes  market  in  our  country,  it  can  be 
concluded  that  Korea  possesses  superiority  and  progressive  factors  when  compared  with  existing  foreign 
technologies  in  terms  of  commercialization,  mass  production,  long  term  storage,  wide  host  range,  host  searching, 
lethal  effect  and  cost  effectiveness  from  mass  cultivation  of  entomopathogenic  nematodes. 
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Insect  Biological  Control  S1107 

Nasonia  genomics  and  the  genetic  improvement  of  parasitoids  for  biological  pest  control 

John  H.  Werren 

University  of  Rochester,  U.S.A. 


Parasitoids  are  used  widely  in  biological  control  of  insect  pests.  One  method  is  augmentative  release,  which 
involves  mass-rearing  of  parasitoids  and  release  into  human  modified  habitats  (e.g.  crop  fields,  greenhouses,  barns) 
to  suppress  pest  numbers.  However,  these  methods  mostly  use  “wild”  parasitoids.  An  approach  for  the  future  will  be 
to  “domesticate”  parasitoids  for  improved  biocontrol  agricultural  systems.  To  achieve  this  goal,  a  better 
understanding  of  the  genetics  and  genomics  of  parasitoids  is  needed.  Genomes  of  three  related  parasitoids  in  the 
genus  Nasonia  have  recently  been  sequenced.  Promising  traits  for  parasitoid  domestication  are  discussed,  along 
with  findings  from  genomic  and  genetic  studies  of  Nasonia  relevant  to  the  issue  of  parasitoid  improvement  in 
biological  control. 
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Urban,  Stored  Product  and  Post  Harvest  Entomology  S1202 

Practical  implications  of  insecticide  resistance  in  stored-product  insects 

Raul  Narciso  Carvalho  Guedes 
Federal  University  of  Vicosa,  Brazil 


Stored-product  protection  in  warmer  climates  is  largely  dependent  on  insecticide  use.  The  ever  increasing  safety 
and  environmental  concerns  added  by  requirements  of  high  control  efficacy  imposes  restrictions  to  these 
compounds  and  how  they  can  be  explored.  Furthermore,  insecticide  resistance  is  a  frequent  problem  among  these 
insect  pest  species.  This  phenomenon  is  a  serious  concern  in  itself  since  it  increases  control  costs,  impairs  control 
efficacy  and  may  lead  to  insecticide  overuse  consequently  increasing  their  risk  to  human  and  environmental  safety. 
In  addition,  the  expression  of  insecticide  resistance  is  potentially  associated  with  sub-lethal  effects,  particularly 
behavioral  effects,  which  can  affect  the  relationship  of  the  target  species  and  other  components  of  their 
environment,  including  natural  enemies  and  other  insect  pest  species.  Such  components  may  in  turn  exhibit  indirect 
effects  on  the  target  species  under  an  insecticide-impregnated  environment.  The  sub-lethal  effects  may  even  favor 
higher  rates  of  pest  population  growth  in  the  target  species  and  the  insect  behavior  when  exposed  to  such 
compounds  may  lead  to  avoidance  of  toxic  exposure.  As  sub-lethal  exposure  is  likely  under  practical  conditions  of 
insecticide  use  in  stored  products  and  the  co-occurrence  of  different  pest  species  and  their  natural  enemies  is 
expected  in  such  conditions,  they  should  be  considering  when  assessing  the  impact  of  insecticide  resistance  in 
stored  product  insects  since  they  are  likely  to  compromise  even  further  insecticide  efficacy  and  their  associated 
problems. 
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S1203TH01 

Urban,  Stored  Product  and  Post  Harvest  Entomology  S1203 

Pest  ants  of  urban  importance 


Michael  K.  Rust 
University  of  California,  U.  S.A. 


In  recent  years,  the  importance  of  ants  as  pests  in  urban  environments  has  gained  considerable  attention.  Their 
importance  in  the  US  is  only  second  to  termites.  Of  the  some  11,800  species  described,  a  relatively  small  number 
have  readily  adapted  to  urban  environments  and  become  significant  pests.  In  the  US,  about  50  species  are  regularly 
encountered  around  structures,  most  not  serious  pests.  Many  of  the  serious  pests  are  considered  to  be  so-called 
"tramp  ants”  such  as  Argentine  ant,  red  imported  fire  ant,  Pharaoh  ant,  and  little  fire  ant.  These  exotic  species  thrive 
in  urban  disturbed  habitats  and  have  the  ability  to  displace  native  species.  Other  native  species  such  as  carpenter 
ants,  odorous  house  ants,  and  field  ants  may  invade  certain  urban  settings  especially  in  situations  where  structures 
are  close  proximity  to  native  habitats.  Stings  and  bites  of  certain  species  have  always  been  of  medical  concern,  but 
in  recent  years,  more  attention  has  been  given  to  ants  that  serve  as  mechanical  potential  vectors  of  human  disease 
or  may  pose  an  asthma  problem.  The  widespread  use  of  sprays  and  granular  insecticides  around  the  perimeters  of 
structures  to  control  ants  has  raised  concern  about  its  impact  on  insecticide  runoff  into  urban  waterways. 
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Urban,  Stored  Product  and  Post  Harvest  Entomology  S1203 

History  of  invasive  ant  management  with  recommendations  for  improvement 

Beniamin  Hoffmann 

CSIRO,  Australia 

Invasive  ant  management  has  a  poor  track  record.  Here  I  provide  an  overview  of  all  published  ant  eradications 
globally  since  the  banning  of  organochlorines  and  identify  what  I  see  as  the  actions  that  will  provide  the  greatest 
immediate  enhancement  of  invasive  ant  management. 
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Medical  &  Veterinary  Entomology  S1302 

Three  forensic  insights  from  a  reveiw  of  ecological  succession  on  carrion 


Martin  Villet 

Rhodes  University,  South  Africa 


A  recent  review  of  ecological  succession  on  carrion  provided  new  three  insights.  First,  the  guild  structure  of  the 
insect  community  on  carrion  can  be  redescribed  in  a  way  that  is  more  meaningful  to  forensic  entomology.  Second, 
the  traditional  description  of  decomposition  in  terms  of  stages  is  less  useful  to  forensic  entomology  than  a  simple 
distinction  between  'wet'  and  'dry'  phases  of  the  succession  process.  Third,  revised  accounts  of  the  guild  structure 
and  succession  process  that  characterize  the  insect  community  of  carrion  allow  a  more  mechanistic  account  of 
ecological  succession  in  carrion  that  can  enhance  forensic  entomology  worldwide. 
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Medical  &  Veterinary  Entomology  S1303 

Aerial  vector  control  following  natural  disasters  in  the  Southern  United  States 

Mark  Breidenbauqh 

U.S.  Air  Force,  U.S.A. 


Some  studies  have  linked  an  increasing  number  of  hurricanes  to  climate  change.  In  the  Southern  United  States,  a 
series  of  Category  4  &  5  hurricanes  since  2005  have  caused  in  their  wake  significant  property  damage,  loss  of  life, 
and  generated  high  numbers  of  mosquitoes.  National  and  state  level  public  health  responses  typically  involve 
various  vector  control  measures  including  the  application  of  insecticides  by  aircraft  over  large  areas.  This  paper 
discusses  the  type,  scope,  and  results  of  aerial  sprays  to  control  mosquitoes  and  filth  flies  following  Hurricanes  with 
an  emphasis  on  the  U.S.  Air  Force’s  methods. 
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Progress  in  understanding  RNA  interference  (RNAi)  as  a  key  control  mechanism  of  arbovirus 
replication  and  spread  in  mosquitoes. 


Alain  Kohl 

MRC- University  of  Glasgow,  United  Kingdom 


Replication  and  spread  of  arboviruses  is  not  passively  tolerated  in  mosquitoes,  but  controlled  by  host  responses.  A 
key  mosquito  innate  immune  response  limiting  arbovirus  replication  is  RNAi.  During  insect  antiviral  RNAi  responses, 
virus-induced  double-stranded  RNA  (dsRNA;  mainly  derived  from  replication  intermediates)  is  cleaved  by  the 
nuclease  Dcr-2  into  double-stranded  siRNAs,  also  called  virus-induced  small  interfering  RNAs  or  viRNAs  in  the 
context  of  viral  infection.  These  viRNAs  are  integrated  into  the  RNA-induced  silencing  complex  (RISC),  which 
contains  Ago-2  as  a  key  effector  protein.  Ago-2  will  retain  one  strand  of  the  viRNA  to  bind  complementary  viral  RNA, 
which  is  then  cleaved.  These  processes  are  still  poorly  understood  in  mosquitoes  and  mosquito  cells.  I  will  discuss 
progress  that  has  been  made  in  understanding  induction  and  effector  mechanisms  that  underlie  antiviral  RNAi 
responses  mainly  against  a  prototype  mosquito-borne  alphavirus,  Semliki  Forest  virus  (SFV).  The  genetic  flexibility 
of  SFV  and  SFV-derived  viral  replicons  have  proven  to  be  particularly  useful  to  further  understand  antiviral  RNAi. 
These  studies  have  been  carried  out  in  mosquito  cell  lines  which  retain  functional  RNAi  responses,  which  allows 
tight  control  of  infections.  The  respective  roles  of  key  proteins  involved  in  RNAi  and  viRNA  functions  will  be 
highlighted. 
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Midichloria,  the  bacterium  that  invades  tick  mitochondria 

Claudio  Bandi1.  lacopo  Gnappo  Leardini2,  Bessem  Chouaia3 
1  University  of  Milano,  Italy,  2 University  of  Milano,  Italy,  3 University  of  Milano,  Italy 


Midichloria  mitochondrii  is  the  only  intra-mitochondrial  bacterium  thus  far  described.  This  microorganism  resides  in 
the  cytoplasm  and  mitochondria  of  the  hard  tick  Ixodes  ricinus,  infecting  the  oocytes  and  other  cells  of  the  female 
reproductive  tissues.  In  addition  to  I.  ricinus,  other  ticks  have  been  shown  to  harbor  close  relatives  of  Midichloria. 
The  presence  of  Midichloria  in  the  reproductive  apparatus  of  female  ticks  ensures  its  transmission  to  the  progeny. 
The  location  in  the  mitochondrion  is  peculiar,  in  that  Midichloria  occupies  the  intermembrane  space.  This  location 
might  suggest  different  kinds  of  interactions  with  the  host  cell.  Relatives  of  Midichloria  are  assumed  to  act  as 
energy-scavenging  parasites;  some  of  these  have  also  been  shown  to  possess  the  complete  gene  set  for  the 
synthesis  of  heme.  We  have  recently  published  the  genome  of  M.  mitochondrii,  whose  annotation  confirms  the 
presence  of  the  genetic  apparatuses  for  the  synthesis  of  both  ATP/ADP  translocase  and  heme.  Ticks  are  assumed 
to  be  unable  to  synthesize  this  prosthetic  group.  A  function  for  Midichloria  might  thus  be  hypothesized,  i.e.  the 
provisioning  of  heme  to  the  host  (as  in  the  case  of  the  interaction  between  Wolbachia  and  filarial  nematodes). 
Genome  annotation  also  revealed  the  presence  of  genes  coding  for  a  complete  flagellar  apparatus  and  for  the  cbb3 
cytochrome  oxidase  (previously  unreported  in  Rickettsiales).  Phylogenomics  showed  that  these  genes  have  been 
vertically  inherited  from  the  common  ancestor  of  Rickettsiales  and  mitochondria.  These  findings  suggest  a  novel 
scenario  on  the  origin  of  the  eukaryotic  cell. 
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Malaria  vector  control  in  western  Kenya 

''Nagasaki  Univiersity,  Japan,  2Nagasaki  Univiersity,  Japan,  3Kenya  Medical  Research  Institute,  Kenya 

transmission  remains  high  among  residents  in  the  Lake  Victoria  region.  It  is  reasonable  to  assume  that  the 
environment  associated  with  the  lake  still  maintains  a  high  number  of  malaria  vectors.  To  reveal  the  factors  affecting 
the  high  transmission,  we  monitored  use  and  coverage  of  bed  nets,  vector  abundance,  malaria  prevalence  among 

effectiveness  of  ITNs.  We  found  that  rainfall  and  lake  water  level  were  important  factors  affecting  vector  abundance 
and  transmission.  The  recent  intensified  climate  variation  was  partially  responsible  for  the  patterns  and  amount  of 
rainfall  and  lake  fluctuation.  Although  ITNs  were  effective,  the  use  and  coverage  of  ITNs  started  decreasing  within 
two  years  after  the  mass  distribution.  The  ITN  use  was  particularly  low  among  school  children  and  their  prevalence 

reduction  of  malaria  transmission  in  the  region. 
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Invasive  Species  and  Quarantine  S1404 

Will  Access  and  Benefit  Sharing  procedures  impede  biological  control:  The  problem 


‘'Ag Research,  New  Zealand,  2Universite'  de  Montreal,  Canada 


The  objectives  of  the  Convention  on  Biological  Diversity  (CBD)  are  the  conservation  of  biological  diversity,  the 

of  the  utilization  of  genetic  resources.  The  CBD  also  recognises  the  sovereign  rights  of  States  over  their  genetic 
resources,  and  the  authority  to  determine  access  to  genetic  resources  rests  with  the  national  governments.  In  the 
past,  gaining  access  to  biological  control  agents  depended  on  goodwill,  reciprocal  arrangements,  collegiality, 
minimal  bureaucracy,  spirit  of  sharing  of  biological  control  agents  and  knowledge.  In  the  future  biological  control 
may  have  to  comply  with  the  access  and  benefit-sharing  (ABS)  regime  that  is  agreed.  These  issues  will  be 
introduced  and  discussed. 
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Invasive  Species  and  Quarantine  S1404 

Access  and  Benefit  Sharing:  Will  taxonomic  research  be  facilitated  or  not? 

Andrew  M.  R.  Bennett1,  Jeffrey  Hunter  Skevinqton2.  Frederic  Beaulieu3,  Peter  G.  Mason4 

1 Agriculture  and  Agri-Food  Canada,  Canada,  2 Agriculture  and  Agri-Food  Canada,  Canada,  3 Agriculture  and  Agri-Food  Canada, 
Canada,  4 Agriculture  and  Agri-Food  Canada,  Canada 


In  2010,  the  Nagoya  Protocol  on  Access  to  Genetic  Resources  and  the  Fair  and  Equitable  Sharing  of  Benefits  (ABS) 
was  adopted  at  the  tenth  meeting  of  the  Conference  of  the  Parties  in  Nagoya,  Japan.  For  taxonomy,  the  collection 
and  exchange  of  specimens  in  all  regions  is  critical  for  comprehensive  and  thorough  treatments  of  biodiversity. 
Informed  ABS  policy  across  countries  will  be  key  to  ensure  that  taxonomic  research  is  enabled.  Thus,  development 
of  recommendations  to  guide  governments  when  developing  ABS  policy  is  paramount  to  facilitate  continued 
taxonomic  research  worldwide. 
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Assessing  risks  of  post-introduction  shifts  in  host  specificity  of  parasitoids  introduced  to  control 

aphids 

Keith  R  Hopper 
USDA-ARS,  U.S.A. 

Assessing  the  risks  of  post-introduction  shifts  in  host  specificity  of  parasitoids  introduced  for  biological  control  is 
crucial  for  the  safety  of  introductions.  Assessments  are  based  on  reviews  of  the  literature  on  host  specificity  and 
candidate  biology,  field  evaluations  of  host  specificity  in  the  region  of  origin,  and  quarantine  experiments.  Each  of 
these  approaches  has  its  strengths  and  weaknesses.  Using  assessments  of  risks  of  host  shifts  in  Aphelinus  species 
proposed  for  introduction  against  aphids,  I  discuss  ways  to  improve  assessment  of  the  risks  of  host  shifts,  with  an 
emphasis  on  quarantine  experiments.  Host  specificity  shifts  may  be  behavioral  or  genetic,  and  experiments  have 
allowed  us  to  assess  the  risks  of  both  types  of  shift.  Surprisingly,  host  specificity  does  not  appear  to  be  behaviorally 
dynamic,  at  least  in  Aphelinus  species  with  narrow  host  ranges.  On  the  other  hand,  laboratory  selection  gave  a 
more  rapid  shift  in  host  specificity  than  we  had  expected.  Analysis  of  the  genetic  architecture  should  provide  better 
understanding  of  the  risks  of  evolutionary  host  shifts. 
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Biological  Control  and  the  carbon  cycle 


George  Eugenio  Heimpel 
University  of  Minnesota,  U.  S.A. 


Biological  control  can  lead  to  decreases  in  the  use  of  pesticides  and  therefore  reduced  carbon  emissions  associated 
with  pesticide  manufacture,  transport  and  application.  I  present  an  analysis  of  the  extent  to  which  naturally-occurring 
biological  control  of  the  soybean  aphid,  Aphis  glycines,  leads  to  reductions  in  carbon  emissions  in  the  United  States. 
I  also  report  calculations  for  carbon  emission  reductions  associated  with  selected  classical  biological  control 
projects.  Finally,  I  discuss  the  potential  role  of  classical  biological  in  the  carbon  cycle  more  generally,  including 
effects  on  carbon  sequestration. 
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Asian  soybean  aphid  in  North  America  ?  Invasion  and  classical  biological  control 


George  Eugenio  Heimpel1,  Keith  R.  Hopper2,  Rosanna  Giordano3,  Kim  Hoelmer4,  Kongming  Wu5,  Joon-Ho  Lee6 
1  University  of  Minnesota,  U.S.A.,  2U.S.  Dept.  ofAgric.,  U.S.A.,  3 University  of  Illinois,  U.S.A.,  4U.S.  Dept.  ofAgric.,  U.S.A. 
5  Chinese  Academy  of  Agricultural  Sciences,  China,  6  Seoul  National  University,  Republic  of  Korea 


The  soybean  aphid,  Aphis  glycines,  is  native  to  eastern  Asia  and  was  first  found  in  North  America  in  the  year  2000. 
We  discuss  molecular  data  regarding  the  Asian  provenance  of  soybean  aphid  in  N.  America  and  also  the  possibility 
of  more  than  a  single  invasion.  Soybean  aphid  requires  shrubs  in  the  genus  Rhamnus  to  overwinter,  and  its  invasion 
was  facilitated  by  the  previous  invasion  of  Rhamnus  species  from  Europe  and  Asia.  Also,  the  presence  of  soybean 
aphid  in  North  America  is  likely  facilitating  the  spread  of  non-native  aphid  consumers  such  as  the  multicolored  Asian 
ladybeetle,  Harmonia  axyridis.  Together,  the  network  of  interactions  among  introduced  species  linked  to  soybean 
aphid  may  be  considered  an  ‘invasional  meltdown’.  Classical  biological  control  of  soybean  aphid  using  Asian 
parasitoids  is  underway  and  we  discuss  these  intentional  introductions  in  light  of  the  unintentional  introduction  of  a 
parasitoid  ?  Aphelinus  certus  ?  that  is  attacking  soybean  aphid. 
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Acarology  si  506 


Agricultural  acarology  in  the  Philippines:  Pest  mites  and  their  natural  enemies 

Divina  Medina  Amalin 
BalikScientist  Program,  Philippines 


The  mite  fauna  of  the  Philippines  is  certainly  a  rich  one.  In  agriculture,  many  species  are  recorded  as  host  sampling 
is  expanded.  A  wide  range  of  phytophagous  mites  are  recorded  predominant  commercial  mite  pests  in  Philippine 
agriculture.  Among  these  phytophagous  mites,  spider  mites  under  the  family  Tetranychidae  are  the  most 
economically  important  as  they  are  known  pests  of  both  agronomic  and  horticultural  crops.  Predatory  mites  acting 
on  these  phytophagous  mites  are  also  diverse  particularly  of  importance  are  the  phytoseid  mites.  Efforts  to  rear  the 
phytoseid  mites  are  made  with  some  degree  of  success  but  efforts  are  primarily  focused  on  methodology  rather  than 
for  mass  rearing  and  field  releases.  Augmentation  of  these  predatory  mites  in  the  field  is  confined  to  conservation 
and  habitat  manipulation. 
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Social  Insects  S1601 


Subsocial  habits  and  phylogenetic  relationships  of  Neotropical  Chrysomelinae  (Coleoptera, 

Chrysomelidae) 


Donald  Windsor 

Smithsonian  Institution,  Panama 


Subsociality,  defined  narrowly  here  as  the  guarding  of  offspring  by  a  parent  may  not  be  a  rare  condition  in 
Neotropical  Chrysomelinae.  Recent  observations  suggest  it  is  an  underreported  behavior  because  many  taxa  are 
rare  in  nature,  are  highly  seasonal  in  reproduction  and  display  tight  associations  with  a  small  subset  of  available 
host  plants.  We  review  possible  phylogenetic  relationships  among  selected  subsocial  and  solitary  taxa  living  in 
Central  and  South  America. 
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Honeybee  and  ectoparasitic  mite:  Modeling  approach  to  understand  the  complex 


1Andong  National  University,  Republic  of  Korea,  2Andong  National  University,  Republic  of  Korea 


Honeybee  is  attracting  more  attention  by  the  public  after  CCD.  Ectoparasitic  varroa  mite  is  the  most  threat  to 
honeybee  health.  To  understanding  the  complex  interaction  between  honeybee  and  varroa  mite,  we  tried  to  model 
both  species  dynamics.  Mathematical  model  can  provide  effective  framework  for  guiding  the  implementation  or 

employed  from  the  published  information.  Field  monitoring  data  were  used  for  adjustment  of  the  sub  module  or 
validation  of  the  behaviors.  Using  this  model,  we  provide  some  scenario  for  management  of  the  varroa  relative  to 
the  integrated  mite  management  (IMM)  scheme. 
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Special  Issues  S1704 


The  current  status  of  Australian  Ephemeroptera 


Department  of  Primary  Industries  Victoria  Australia,  Australia 


Knowledge  of  Australian  Ephemeroptera  is  poorly  known  despite  a  relative  proliferation  of  work  in  the  last  1 0-1 5 
years  or  so.  Deficiencies  in  taxonomic  knowledge  of  the  largely  endemic  fauna  have  hindered  ecological  studies 
particularly  the  use  of  mayflies  as  bioindicators.  At  present  there  are  over  100  described  species  with  estimations  of 
at  least  twice  that  number  of  species  to  be  described.  Further  there  are  presently  few  researchers  working  on 
mayflies,  and  mayfly  taxonomy  in  particular,  in  the  country.  This  paper  will  present  the  current  status  and  knowledge 
of  Australian  mayfly  research. 
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Special  Issues  S1705 


Arazyme  and  highly  active  enzymes  developed  by  microbes  from  insects  in  Korea 


and  Biotechnology,  Republic  of  Korea 


Arazyme,  a  highly  active  protease  was  developed  by  the  microbe  isolated  from  the  spider,  Nephilaclavata  in  Korea. 
Arazyme  has  high  enzyme  activityrelatively  in  the  wide  range  of  temperature,  pH,  substrates,  and  salt  concentration. 
Arazyme  has  also  natural  antibiotic  and  anti-inflammatory  activities.  Arazyme  is  using  commercially  inthe  field  of 
food,  animal  feed,  cosmetics,  life  cares,  laundry  detergent,  leather  processing,  and  pharmaceuticals.  Other  highly 
active  enzymes,  such  as  xylanase,  mannanase  and  lipase,  were  developed  from  the  beetle  etc.  These  enzymes  are 
using  especially  for  animal  feed  to  increase  digestion  rate  and  to  prevent  diseases  of  animal.  And  these  enzymes 
are  also  using  for  biofuel  production  industry.lnsect  Biotech  is  the  leading  company  which  has  commercialized  the 
highly  active  enzymes  from  insects  in  diverse  industries. 
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Clarifying  Initiatives  for  Retaining  Women  Entomologists  in  Academia 


Sharron  S.  Quisenberrv 

Vice  President  for  Research  and  Economic  Development,  Iowa  State  University,  Ames,  Iowa  50011 


A  recent  survey  of  Entomology  Departments  in  the  U.S.  from  2007-2010  showed  that  the  number  of  female  Ph.D. 
students  increased  from  253  to  265  (43  to  48%),  and  the  number  of  male  Ph.D.  students  decreased  from  342  to 
386.  During  that  same  time,  the  number  of  female  faculty  members  increased  from  95  to  104  (from  17  to  18%),  and 

decreased  (29  to  22%);  Associate  Professors  increased  (28  to  31%);  and  Professors  increased  (8  to  12%).  Twelve 
causes  for  concern  identified  in  a  2011  American  Physical  Society  study  will  be  discussed.  It  is  critical  to  establish 
an  environment  and  culture  that  empowers  women  and  men  to  succeed  in  academia,  and  goes  beyond  bias  and 
barriers.  A  Call  to  Action  is  proposed,  focusing  on  the  campus  framework  for  monitoring  progress,  analysis  and 
utilization  of  data  for  organization  change,  and  commitment  to  take  corrective  action. 
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Special  Issues  S1706 


Taking  the  “Men”  out  of  “Mentoring” 


Ernest  S.  Delfosse 

Michigan  State  University,  U.S.A. 


Effective  mentoring  is  a  difficult,  learned  skill;  cross-gender  mentoring  can  be  even  more  challenging.  Men  are  often 
placed  in  the  position  of  mentoring  women,  but  do  not  always  understand  what  needs  to  be  done  or  exactly  how  to 
do  it;  the  same  can  be  said  for  men  mentoring  men,  women  mentoring  women,  or  women  mentoring  men. Cross¬ 
gender  mentoring  works  best  when  in  a  safe  mentoring  environment  for  mentor  and  mentee,  coupled  with  an 
understanding  of  what  is  needed  during  the  period  of  mentoring,  and  taking  into  account  cultural  and  gender 
differences.  Cultural  and  gender  assumptions  may  inadvertently  affect  the  success  and  perception  of  mentoring. 
Basically,  the  role  of  a  mentor  is  to  provide  or  transfer  something  of  value  to  the  mentee  at  a  critical  time  in  the 
mentee’s  career  development.  In  this  presentation,  I  will  discuss  these  issues  from  the  perspective  of  a  man  who 
has  mentored  women  in  academia  and  government. 


Key  words. cross-gender  mentoring 
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